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ABSTRACT

Introduction: Tuberculosis is now a major public health problem worldwide and is one of the top 10 causes of
death in the world. It can be associated with diabetes. According to the International Union Against Tuberculosis
and Lung Disease, 16-46% of people infected with TB suffer from diabetes. In Benin, work on this association
is partial. The objective of this study was to investigate the association between diabetes and tuberculosis in a
hospital setting.

Methods. This was a descriptive and analytical cross-sectional study with a retrospective collection conducted
in the Internal Medicine Department of the CNHU-HKM of Cotonou over a 10-year period. All hospitalized and
non-hospitalized patients with diabetes and tuberculosis were included, regardless of the type and location of the
tuberculosis.

Results. Among the 273 patients hospitalized during the study period, 11 cases of diabetes-tuberculosis associations
were found, representing a hospital frequency of 4.1%. The sex ratio was 0.8. The mean age was 48.6 + 6 years
with extremes of 30 and 70 years. Diabetes preceded tuberculosis in 100% of cases. Chronic cough and dyspnea
were the reasons for management in 72.7% and 45.5% of cases. Diabetes was type 2 in 81.8%. Sixty-three point
six percent (63.6%) of patients had poor glycemic control. Eighty-one point eight percent (81.8%) of patients
had pulmonary involvement. Patients were treated with antidiabetic and antitubercular drugs. The evolution was
favorable in 72.7%. Tiventy-seven-point three percent (27.3%) died.

Conclusion: The association of diabetes and tuberculosis was 4.1% in the department. It is usually a type 2
diabetes, poorly balanced. The location was pulmonary in 9 out of 11 patients.

Keywords problem worldwide and is one of the 10 leading causes of death
CNHU-HKM, Diabetes, Internal medicine, Tuberculosis. in the world [1] with 10 million cases estimated in 2018 by the

WHO and 1.2 million deaths [2]. Despite the abundance of scientific
Introduction publications and control actions implemented for several decades,

Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis (TB) remains a growing global scourge with 7.3 million
tuberculosis (Koch's bacillus). Today, it is a major public health ~ cases in 1996, 8.8 million in 2002, and 10 million in 2019 [2-4].
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Since 1980, the emergence of the Human Immunodeficiency Virus
(HIV) pandemic has led to a significant increase in TB incidence
and mortality in many countries, particularly in Africa [5].
Indeed, more than 25% of TB deaths occur in the African region
where TB is classically associated with poverty, promiscuity,
and malnutrition [1]. Tuberculosis occurs in 80% of cases in its
pulmonary form, but can affect other organs such as lymph nodes,
kidneys, intestines, meninges, and sometimes even the urogenital
system [2].

In Benin, the number of people infected with TB increased by
12% between 2017 and 2018 to 4000 cases. In 2019, over 6500
referenced cases, 920 deaths were recorded, that is (14.15%). The
incidence of the disease is estimated in 2019 to be 55 cases per
100,000 inhabitants [2-4].

According to the International Union Against Tuberculosis
and Lung Disease (IUATLD), 16-46% of people infected with
tuberculosis have diabetes and the convergence of these two
diseases is likely to be a major public health crisis®. Diabetes is a
metabolic disease characterized by chronic hyperglycemia related
to a defect in insulin secretion and/or action [7]. This increasingly
common condition was worldwide in 2012 at the base of 1.5
million people to which 2.2 million deaths caused by diabetes-
related complications are added and making a total of 3.7 million
deaths [8].

According to a study from the University of Texas, diabetic patients
infected with tuberculosis not only have a difficult recovery, but
they also had a higher risk of multidrug-resistant tuberculosis
(MDR-TB) [9]. The prevalence of diabetes in patients with TB
was 39% in Texas and 36% in Mexico [10].

In Africa, the frequency of tuberculosis in diabetic patients
remains high at 4-15% [11]. In Benin, research on this association
is partial. Given the importance of this association and the increase
in its frequency and sometimes its radiological and therapeutic
specificities, and given the irregularity of the data in Benin, we
are proposing to identify the particularities of this association with
the aim of evaluating the association between tuberculosis and
diabetes in the Internal Medicine Department of the CNHU-HKM
of Cotonou.

Methods

We conducted a descriptive and analytical cross-sectional study
with a retrospective collection, spread over a period of 10 years
from January 1, 2010 to December 31, 2019. This study was
conducted in the Internal Medicine Department of the Centre
National Hospitalier et Universitaire Hubert Koutoukou Maga
(CNHU-HKM) in Cotonou, Benin. It included all patients
admitted, hospitalized, and treated in the department and in whom
the association between tuberculosis and diabetes was retained. All
patients with a history of diabetes confirmed by a physician and
whether or not they were under treatment, or any patient with two
fasting blood glucose levels above 1.26 g/l during hospitalization,

were considered diabetic. Classification as type 1 or 2 was done
according to WHO criteria. Tuberculosis was considered if the
patient had a positive bacilloscopy on direct sputum examination
or if there was clinical evidence associated with suggestive
radiological images.

Inclusion criteria

Patients hospitalized in the department, regardless of sex and
age, for diabetes with a diagnosis of tuberculosis, or patients
hospitalized for tuberculosis with known or newly diagnosed
diabetes were included.

Exclusion criteria

Patients whose diagnosis of tuberculosis was rejected after
initiation of treatment and patients with incomplete or illegible
medical records were excluded.

The variables studied were: sociodemographic variables (age,
sex), clinical data (functional signs, general signs, physical
signs, history, type of tuberculosis, immunosuppressive terrain,
duration of apyrexia, outcome of treatment), therapeutic data
(therapeutic regimen, tolerance, compliance with treatment.)
Duration of hospitalization), paraclinical variables (microbiology,
bacteriology, hematology, blood glucose, imaging).

Data collection was done using a survey form. Data entry and
analysis were done using R software (version 4.0.0) with a
significance level of p < 0.05.

Results

Over 3758 patients hospitalized in the department during the
period, there were 267 cases of tuberculosis, i.e. a frequency of
7.1%. Over 267 patients diagnosed with tuberculosis, 11 had
diabetes. The frequency of the association between diabetes and
tuberculosis was 4.1%. The mean age was 48.6 + 6 years with
extremes of 30 and 70 years. The sex ratio was 0.8 in favor of
women. Table 1 presents the different results obtained.

Table 1: Distribution of patients by age and sex.

X Female Male Total
30-44 1 (9.1%) 2 (18.2%) 3 (27.3%)
45-59 3 (27.3%) 3 (27.3%) 6 (54.6%)
>60 2 (18.1%) 0 (00,0%) 2 (18.1%)
Total 6 (54.5%) 5 (45.5%) 11 (100%)

Patients had been vaccinated with BCG and none had been
infected with tuberculosis. Forty-five point four percent (45.4%)
of the patients were hypertensive as shown in table 2.

Table 2: Distribution of patients according to field.

Frequency Percentage
HBP 5 45,4
HIV 2 18,2
Alcohol/Smoking 2 18,2
None predisposition for the virus 2 18,2

*HBP : High Blood Pressure
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The time from symptom onset to hospitalization was greater than
4 weeks in 72.7% of cases as it is shown in figure 1.
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Figure 1: Distribution of patients by time from symptom onset to
hospitalization.

Patients had a known history of diabetes. Type 2 diabetes was
present in 81.8% of patients. None of the patients was compliant
with their antidiabetic treatment. Asthenia, anorexia, and weight
loss were found in all patients. These non-specific signs, associated
with a cough, strongly suggest tuberculosis. They also represent
the cardinal signs of diabetes or its decompensation. Functional
signs that we found are summarized in figure 2. A patient may
present several of these signs at the same time.

Between 2 and 4 weeks _ 18.3%
Between 1 and 2 weeks - %1%

Figure 2: Distribution of patients according to the reason for admission.

The general condition was altered in almost all patients, 9 of 11
(81.8%). Eight (8) patients (72.7%) were febrile. These results are
shown in table 3.

Table 3: Distribution of patients' general condition according to the WHO
Performance Status.

Modality Frequency Percentage
State IPS>2 9 81.8
General IPS between 0 and 2 2 18.2

37.5-38.2° 1 12.5
Fever 38.3-39° 3 37.5

>39 4 50.0

Pulmonary condensation syndrome and pleural effusion syndrome
were the physical signs found in 63.6% and 36.4% of patients,
respectively. Ascites was associated in 27.3%.

On the paraclinical level, the IDR (Intra Dermo Reaction) to
tuberculin was positive in 9.1%, i.e. only one patient, and was

20mm. Kock's bacillus (BK) was found in 27.3% of cases (3
patients) in sputum (sputum and gastric tube). These different
results are summarized in table 4.

Table 4: Sputum Bacteriology.

Results
Types of exam Positive Negative Total
Direct Examen 1 (9.1%) 10 (90.9%) 11 (100%)
Sputum Culture 1(9.1%) 10 (90.9%) 11 (100%)
PCR 1(9.1%) 10 (90.9%) 11 (100%)

Fifty percent of the pleurisies were exudative (protide level above
30g/1) with negative BK tests. Seventy-five percent of pleurisies
had a WBC count of less than 1000 cells/mm3, with a lymphocyte
predominance (Table 5).

Table 5: Pleural fluid formula.

White blood cells  Predominance | frequency (%) Total
Lymphocytic |3 (1009
<1000 elmts/mm  YTPhooytic 3 (100%) 3 (75%)
Pleural fluid Neutrophilic 0 (00%)
ural flu
Lymphocytic 1 (100%)
>1000 elmts/! 1 (259
CMISIMM e utrophilic 0 (00%) (25%)

A biological inflammatory syndrome was noted in 45.5% of cases.
CRP (C-reactive protein) was positive in all patients with a mean
of 103mg/L, the extremes being 57 mg/L and 183mg/L. The SV
(Sedimentation Rate) was also accelerated in all patients with an
average of 55mm/h, the extremes being 30mm/h and 68mm/h.
Glycemic imbalance was evident with levels above 2g/L in 64%
of cases as illustrated in figure 3.

sLlessthan2 g1
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Figure 3: Distribution of patients according to blood glucose value.

Regarding to imaging, patients had performed chest radiography.
Table 6 shows the different results obtained. For the type of
tuberculosis, pulmonary tuberculosis accounted for 81.8% and
extrapulmonary tuberculosis (pleural, peritoneal) 18.2% in
diabetic patients. The details are shown in table 7.

During the hospitalization, patients were put on insulin depending
on the case, whatever the type of diabetes. Tuberculosis was treated
with the anti-tuberculosis drug ERHZ (Ethambutol, Rifampicin,
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Isoniazid Pyrazinamide). The dosage given, was according to the
weight of each patient. The duration of hospitalization varied from
3 days to 31 days with a favorable evolution in 72.7% of patients.
The average duration of apyrexia was 2 days, the extremities
being 1 day and 12 days. There was a high case fatality rate of
27.3%. Sixty-six point seven percent of the deceased cases were
pulmonary tuberculosis cases. See table 8 for details.

Table 6: Type of lesions observed on chest X-rays.

Frequency Percentage
Alveolar syndrome 4 36.4
Interstitial syndrome 3 27.2
Pleural fluid effusion syndrome (PFES) 2 18.2
SEPL + alveolar syndrome 2 18.2

Table 7: Details of tuberculosis type.

Sub type Frequency | Percentage
Pulmonary* Common lung disease 7 63.6

Multifocal with pulmonary involvement 2 18.2
Extrapulmonary Pleural ! Ll

Multifocal (Pleural and Peritoneal) 1 9.1

* According to the 2017 Benin NTP National Guide, any multifocal TB
with pulmonary involvement is considered pulmonary TB.

Table 8: Frequency of deaths in each type of tuberculosis.

Sub type Frequency Death (%) Total (%)

Common lung disease 7 1 (14.3%) 2/9
Pulmonary®  nyltifocal with

0,

pulmonary involvement 2 1(33.3%)  (22.2%)

Pleural 1 1 (100%)
Extrapulmonary : 1/2 (50%)

Mu}tlfocal (Pleural and 1 0.(00%)

Peritoneal)
Discussion

The prevalence of the association between diabetes and pulmonary
tuberculosis was 4.1% in our study. This rate is higher than that
found in Europe by Aubertin et al: 1% [12] and in Tunisia by
Chabbou et al: 2.31% [13], but it is lower than those found by
Mugusi et al in Tanzania and Frances Lester et al in Ethiopia
respectively: 5.4%, 6.1% [14,15]. The mean age of the patients
was 48.6+6 years, more or less the same as that obtained in
Tunisia: 42 years [13], and in Algeria: 50 years [16]. The sex ratio
was 0.8. This result is identical to that of Morad et al. [17] but
contrary to the results of Balde et al in Guinea [18] and Diarra
et al. in Bamako [19]. These results could be explained by the
difference in the study population. The study population was small
in our case (11 patients). BCG vaccination does not seem to be a
guarantee of protection in the study, although Frances Lester et
al. [14] consider that all diabetics with a negative TST should be
vaccinated, the risk of contamination remains high in diabetics
because of their immunocompromised condition [13]. All patients
(100%) were already known to be diabetic before the diagnosis
of pulmonary tuberculosis, as has been reported in the literature
[12,15,16,20]. Tuberculosis infection is certainly the cause of
diabetes imbalance. In our study, the frequency of association of

tuberculosis and diabetes was 4.1%, a result close to that of other
studies such as Balde [18], Diarra [19], Morad [17] who found
respectively 3.35%; 5.7%, 5.8%. In our patients, 18.2% had an
HIV infection, thus raising the problem of morbid associations and
the opportunistic nature of certain infections. We did not find any
notion of tuberculosis infection in any of the patients. Diarra et al.
[19] had reported 36.7%. Our patients were smokers and alcoholics
in 18.2% of cases. Tobacco and alcohol are both factors that can
depress immunity and constitute an additional factor to diabetes.
This rate is lower than that of Diarra [19]: 23.3%. Type 2 diabetes
accounted for 81.8% in our series. These data are in agreement
with the literature [8], confirming the findings of other studies
[21-23]. The clinical picture is characterized by the presence of
a fasting blood glucose level above 1.26g/1 (7mmol/l) associated
with asthenia, weight loss, and anorexia. Cough and dyspnea,
signs suggestive of tuberculosis, were found in 72.7% and 45.5%
of patients, respectively. Most of the patients were in glycemic
imbalance, but the severity of hyperglycemia did not seem to play
a major role. Any hyperglycemia in a diabetic patient is a sign of
unbalanced diabetes and is an additional factor in the depression
of the patient's immunity, which could favor the occurrence of
tuberculosis. This was the subject of this publication. The lungs
were the most affected organs, which explains why pulmonary
tuberculosis was the most common form of tuberculosis. This
predominance of pulmonary tuberculosis over extrapulmonary
tuberculosis in diabetic patients is consistent with the study by
Diarra [19] and Traoré [24]. This suggests that diabetic patients
develop more pulmonary tuberculosis.

Kock's bacillus (BK) was found in only 27.3% of sputum. This rate
is certainly due to the characteristics of the population studied, and
would normally be higher because diabetes alters the immunity
of patients, resulting in a higher mycobacterial load [17]. The
pleurisies were exudative in 50% of the cases with a cellularity of
less than 1000 elements per mm?, predominantly lymphocytic in
the majority of cases (3 of the 4 cases found).

On the chest X-rays, the involvement of the lung parenchyma
(isolated or associated with pleural involvement) was 81.8%.
According to Eddaif, most of the studies conducted had not
described any typical or specific radiographic pulmonary lesions
in diabetics. Nevertheless, he states that excavation, bilateral
involvement and base involvement have been described [25].

Diabetes was treated with insulin in all our patients according to
other authors [15,16]. Pulmonary tuberculosis was treated with
the ERHZ association as is the case for non-diabetic patients.
This association of tuberculosis and diabetes requires good
management, which is also based on the application of hygienic
and dietary measures. The evolution was favorable in 72.7% of
cases. However, the combination of tuberculosis and diabetes is
an aggravating factor and tends to increase mortality. We reported
a high death rate: 27.3% compared with 8% for Maalej [26] and
11.12% for Sidibé [24].
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Conclusion

Tuberculosis is frequently associated with diabetes mainly in
developing countries, 4.1% in our study, due to the increasing
number of diabetics in the world. All types of diabetes are
concerned. This association tends to be a real public health
problem because of its clinical variability. It affects more women
and is more frequent in the 45-59 age group. Tuberculosis in
diabetic patients evolves favorably if diabetes is well controlled
and if antituberculosis treatment is well followed. However, a
significant mortality rate has been observed in our country, hence
the importance of systematic screening for tuberculosis in all
diabetic patients, and vice versa.
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