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Abstract 

We report a series of 26 cases of association with pulmonary tuberculosis and diabetes collected 

over 4 years between January 2014 and December 2017 at the pneumology and internal medicine 

department of the Avicenne Military Hospital in Marrakech. We retrieved the biological 

assessments from the Biochemistry-Toxicology department and the Microbiology-Virology 

department of the Avicenne Military Hospital. 

The average age of our patients was 54 years, with an extreme age ranging from 21 years to 88 

years, with a clear predominance of men. 

Diabetes was known for 4 to 26 years in 61.5%, 11.5% had type 1 diabetes and 88.5% had type 2 

diabetes. 50% had an average blood sugar between 2.6- and 3 g / l, with an average HbA1c of 

11%. 

The duration of the symptoms of tuberculosis varies between 15 days and 3 months, with a 

significant deterioration in the general condition in 81.6%. The radiological lesions were bilateral 

in 31%. the smears were positive in 46.2% 

Introduction: 

Tuberculosis is an infectious pathology caused by a bacillus: Mycobacterium tuberculosis, with a 

pulmonary predilection thus realizing common pulmonary tuberculosis. As for diabetes, it is a 

chronic disease that occurs when the pancreas does not produce enough insulin, or when the 

body is not able to use the insulin it produces effectively. A distinction is made between diabetes 

type 1 and type 2 diabetes. 

Diabetes is known to weaken the system 

immune, leaving individuals 

vulnerable to infections including 

tuberculosis. [1] 

Through a retrospective study on a sample of 858 diabetics, it is proposed to evaluate the 

prevalence of tuberculosis in a diabetic population. 

 

Patients & methods: 

Type and location of the study: 

This is a retrospective study of the files of patients hospitalized in the pneumology and internal 

medicine department of the Avicenne military hospital in Marrakech. All these patients benefited 
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from biological tests in the Microbiology-Virology and Biochemistry-Toxicology laboratories of 

the Avicenne Military Hospital. 

Study period: We report a sample of 858 people with diabetes, collected over a period of 4 years 

between January 2014 and December 2017 at the pneumology and internal medicine department 

of the Avicenne military hospital in Marrakech. 

 Study population: 

Inclusion criteria: 

- Age> 20 years old; 

- HIV serology - negative; 

- Pulmonary tuberculosis confirmed on one or more of the following criteria: 

Positive research for B.A.A.R in repeated sputum examinations: TPM + 

· X-ray image suggestive of pulmonary tuberculosis. 

· TPM cases - but positive TPM - C + culture. 

· Recent diagnostic methods: Gene Xpert MTB/RIF. 

- The existence of type 1 or 2 diabetes. 

Exclusion criteria: 

Any patient who does not meet the above conditions. 

 

Results: 

In our study, the prevalence of pulmonary tuberculosis in diabetic patients was in the order of 

3.03% (26/258), the mean age was 54 years with extremes ranging from 21 to 88 years, 85% 

were male and 15% female with a sex ratio of M / F = 5.5. 

The diabetes was mostly type 2 with a percentage of 88% versus 12% of type 1, the HbA1c level 

was between 10 and 12 in 50% of cases, the average blood sugar over 3 months was less than 2 g 

/ l in 61.5%, the complications of diabetes were objectified in 14% of cases. 

Pulmonary tuberculosis was mainly manifested by the deterioration of the general condition 

(92%), followed by cough with a rate of 65%, chest pain (53%) and fever (34%). the AFB test 

was positive in 46%, the culture came back positive in 53.8%, the smear was positive in 46.2% 

and the gene-expert® test was performed in 9 cases (25%) and was positive in 2 cases (5.5%). 

Radiologically, the nodular image was the most frequent (38%) followed by infiltrates (32%) and 

the cave image (23%), the most frequent location was basal right and bilateral involvement in 31 

%. Analysis of the results shows the following findings: 

- Pulmonary tuberculosis most often complicates a badly balanced old diabetes and makes its 

balance more difficult. 

- Diabetes promotes the occurrence of tuberculosis which is characterized by extensive lesions, 

rich in tuberculosis bacilli. 
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Table 1: Patient characteristics 

 

Variable  Value 

 

Prevalence 

Middle age 

Gender Male           

              Feminine 

 

3,03% 

54 years  

85% 

15% 

 

Type of diabetes: type 1 

                            Type 2 

Middle of HbA1c    

Average blood  glycemia (3 

mounths) : 

                                <2 

                                 2-2,5 

                                 2,6-3 

                                 3,1-3,5 

 

12% 

88% 

11% 

 

56,5% 

16,5% 

22% 

5% 

 

Functional signs: 

Fever 

AEG 

Cough 

Hemoptysis 

Chest pain 

Sputum 

 

 

34% 

92% 

65% 

15% 

53% 

19% 

 

Biology: 

BAAR + research 

Culture + 

Bacilloscopy + 

Expertgene®: rate 

                          GE + 

 

 

46% 

53,8% 

46,2% 

25% 

5,5% 

 

Discussion: 

In 2017, a total of 30,897 cases of tuberculosis, all forms combined, corresponding to a reported 

incidence of 88 / 100,000 inhabitants. The estimated number of TB-related deaths: 3,300 deaths, 

corresponding to specific mortality of 9.3 / 100,000 / year. [2] 

In 2013, the International Diabetes Federation (IDF) estimated the population of diabetic patients 

to be in the order of 382 million people, and predicts by 2030 an increase in all countries to 592 

million people. [3] 
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Diabetes weakens the immune system and triples the risk of developing tuberculosis, the disease 

responsible for the death of 1.5 million people in 2014. According to the International Union 

Against Tuberculosis, 16 to 46% of people infected with tuberculosis suffer from diabetes, and 

many of them are unaware of it. While around nine million people contract tuberculosis each 

year, the convergence of the two diseases threatens to create a major public health crisis. [3] 

In our study, the mean age was 54 years with extremes ranging from 21 to 88, which is 

consistent with the results of similar studies in which the majority of cases were young adults [4-

10] 

Our study agrees with several others, which showed a clear male predominance [4-10]. 

In almost all of the series [9,10,11,12], type 2 diabetes was more frequently associated with 

pulmonary tuberculosis. This could be due to the fact that tuberculinization in our diabetic 

patients most often occurs beyond 45 years, the age when it is more frequent to observe type 2 

diabetes than type 1 diabetes. For our series, 88% of patients have type 2 diabetes, while 12% of 

patients have type 1 diabetes. These data agree with those in the literature [4-10]. 

Diabetes monitoring is primarily based on the analysis of HbA1c, which is a major component in 

monitoring glycemic control in diabetic patients. Its determination can be carried out using 

different methods, including high performance liquid chromatography (HPLC). (Reference 

Technique). 

In our series, the HbA1c value was determined by the new method available on the Variant II® 

Turbo analyzer (Bio-Rad) equipped with the new 270-2101 NU kit Chromatographic separation 

is improved, allowing better identification of peaks. 

As the control of analytical quality is a major element for the validation of the HbA1c result and 

its clinical use, the characteristics of this new method make it a tool well suited to daily 

laboratory practice. 

In the different studies during the diagnosis of tuberculosis, there was a very marked glycemic 

imbalance with such high levels of HbA1c [6,9,11,13]. 

The clinical signs most recorded in the different series were: general signs, cough, sputum, 

dyspnea and hemoptysis. The frequency of these clinical signs was variable in the different series 

[5, 6, 7, 10, 11, 14]. 

Biologically, only the discovery of Koch's bacillus in sputum confirms pulmonary tuberculosis.  

The AFB search is done according to the Ziehl-Nielsen method. [15,16] 

After the Ziehl-Nielsen stain, microscopic examination reveals acid-fast bacilli, which appear as 

red rods on a blue background. 

The bacilloscopy was performed on all our patients, it came back positive in 46.2%. In the 

literature this rate was variable [4, 5, 7, 16, 17, 18] 

The culture of mycobacteria is of paramount importance in the confirmation of pulmonary 

tuberculosis, especially for microscopic negative (TPM-) forms [19]. In our series, culture was 

carried out in all patients, it came back positive in 12 cases and negative in 14 cases. In 

Bassirou's series of 80 patients (including 43 TPM- cases), only 2 of their patients benefited from 
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the culture of mycobacteria [17]. In the MAALEJ series 4 out of 60 patients had positive cultures 

[8]. 

The GeneXpert MTB / RIF is a real-time polymerase chain reaction (PCR) based system that 

detects MTBC DNA and mutations that confer resistance to RIF in less than 120 minutes from 

clinical samples [20]. 

The system consists of a device, a personal computer, a barcode reader and preinstalled software 

to perform tests on collected samples and display the results. 

The system requires the use of disposable and single-use GeneXpert MTB/RIF cartridges, 

cartridges that contain the PCR reagents to perform a PCR procedure. The GeneXpert MTB / 

RIF test was performed in 9 patients. 2 cases of GeneXpert MTB/RIF positive were noted in our 

series. 

The GeneXpert MTB / RIF test compared to the conventional reference method showed 

sensitivity and specificity of 76.19% and 68.75% for the detection of M. tuberculosis; and 71.4% 

and 100% for the detection of rifampicin resistance. [21] 

 

Conclusion: 

When pulmonary tuberculosis is combined with diabetes, each disease exacerbates the other. 

Due to the increasing increase in diabetes, this association tends to create a real health crisis. 

In contrast, tuberculosis diabetics tend to develop complications, with a particular radiological 

presentation, in particular a predominance of bilateral lesions, the involvement of the bases and 

nodules as a radiological lesion. 

The biological workup is of extreme importance, it often makes it possible to evoke the diagnosis 

and to predict the prognosis. 
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