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Abstract

Here we discuss a 60year old patient with pulmonary tuberculosis sequelae followed by uncontrolled diabetes mellitus with 
complicated conditions. Insulin resistance is one of the main factors which plays a significant role in glucose homeostasis and energy 
metabolism. Non-adherent to medication and insulin resistance are the primary factors are the causes of diabetes complication such 
as microvascular and macrovascular complications. Glycated haemoglobin plays a significant role in the identification of drug sensi-
tivity and determination of insulin insufficiency. This case describes the multifactorial complications due to uncontrolled diabetes; 
the need for screening for HbA1c is recommended in the high-risk group.
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Introduction
Diabetes is a metabolic disorder characterized by hyperglyce-

mia due to impaired insulin secretion and insulin deficiency. Ac-
cording to 2017’s International diabetes Federation data, 4 million 
deaths occurred due to diabetes mellitus [1]. Insulin resistance or 
Deficient insulin production by the pancreas is one of the signifi-
cant causes, which leads to progression of hyperglycemia. Insulin 
resistance is one of the primary cause for metabolic syndrome, en-
dothelial dysfunction and elevated renin-angiotensin-aldosterone 
system [2]. The coexistence of diabetes and hypertension leads 
to the development of cardiovascular complications and renal 
diseases. Meanwhile, Renal dysfunction and insufficient produc-
tion of erythropoietin hormone paves the way for development of 
Anemia in the early stages of kidney diseases [3,4]. Poor glycemic 
control and immune compromised in diabetic patient have higher 
incidence of occurrence of TB [5]. The recent clinical studies reveal 
that Prostatomegaly associated with the pathogenesis of diabetic 
and obese patients [6]. In this case report, we present a multifacto-

rial comorbidities emerging due to the progression of type-2 diabe-
tes mellitus associated with pulmonary tuberculosis sequelae in a 
60 year old hypertensive patient.

Case Report
A 60 years old male patient admitted in General medicine de-

partment with the chief complaints of dyspnea on exertion (grade 
3), nausea and loose stools, three episodes/day for the past 10 
days, urinary retention. The patient had a past medical history of 
type-2 diabetes mellitus for 14 years, systemic hypertension for 
the past 10 years and had pulmonary tuberculosis 3 years back 
and dilated cardiomyopathy for the past 2 years. The patient had 
a past medication history as follows: Tab. Metformin 500 mg, Tab. 
Trimetazidine 35 mg, Tab. Pantoprazole 40 mg, Tab. Furosemide 20 
mg + spironolactone 100 mg, Tab. Atorvastatin 20 mg. The patient 
had completed first line antitubercular regimen treatment. The 
patient is alcoholic and chain smoker for the past 15 years. Upon 
admission, the patient was afebrile and conscious oriented. Physi-
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cal examination was performed and reveals tracheal deviation 
over the right side of the chest, wheeze over the chest, increased 
vocal fremitus, and vocal resonance in the right side of the chest, 
loss of skin turgor. The haematological parameters assessed, and 
abnormal values are as follows: haemoglobin- 9.2 g/dl, RBC- 3.5 
million cells/cu.mm, PCV- 29%, MCV- 81 f L, ESR- 15mm/Hr. The 
peripheral blood smear was examined, found with moderate nor-
mocytic anaemia, neutrophilic preponderance. The liver function 
test shows: Total bilirubin- 1.5 mg/dl, direct bilirubin- 0.7 mg/dl, 
SGOT- 3050 U/L, SGPT- 1835 U/L, ALP- 283 U/L, Albumin- 3.2 g/
dl, globulin-4.1g/dl. The renal function test shows: serum creati-
nine- 1.5 mg/dl, serum urea- 63 mg/dl, uric acid- 9.5 mg/dl. The 
blood glucose levels monitored, and FBS, RBS, PPBS values were 
found to be elevated. Especially haemoglobin A1C was found to be 
11%. Abdomen Ultrasonography performed, and it reveals fatty 
liver, mild ascites, right minimal pleural effusion, grade-2 prosta-
tomegaly with median lobe projecting into the bladder, bilateral 
raised renal cortical echoes. Chest radiography was performed, 
and it shows cardiomegaly, right destroyed lung. Electrocardio-
gram performed, and it reveals poor R- wave progression, ST inver-
sion in V5-V6. Electrocardiography shows left ventricular ejection 
fraction- 36%, grade 2 diastolic dysfunction, mild mitral regurgita-
tion, trivial tricuspid regurgitation, dilated left atrium, mild pul-
monary hypertension- 35 mmHg. Computed tomography scan of 
chest region performed, it shows destroyed upper lobe of the right 
lung with a large cavity, consolidation over the right middle lobe of 
left inguinal, bilateral pleural effusion (more over right side com-
pared to the left side). As per subjective and objective evidence, 
the patient diagnosed with type-2 diabetes mellitus, hypertension, 
old pulmonary tuberculosis sequelae, dilated cardiomyopathy, al-
coholic liver disease, acute kidney injury, anaemia, benign prostate 
hyperplasia and atopic dermatitis.

Discussion and Literature Review
In type 2 diabetes patients, hypertension aggravates the risk of 

cardiovascular disorders [7]. The synchronicity of diabetes mel-

litus and systemic hypertension identified more in the untreated 
group, paves the onset of chronic kidney diseases. Pathologically 
the prolonged biological stress over the endoplasmic reticulum po-
tentiates the nephrotic cellular injury [8]. The underlying associa-
tion between diabetes and hypertension includes insulin resistance 
in Nitric oxide pathway, changes in renin-angiotensin-aldosterone 
pathway due to hyperglycemia, the hyperinsulinemia effects over 
the smooth muscles, which results in tissue damage [9]. The poor 
glycemic control in diabetes patients affects the cell-mediated cyto-
kine immune responses in pulmonary TB patients, as well as Anti 
Tubercular regimens itself, aggravates the blood glucose level. By 
initiating the immune therapy in diabetes patients can reduce the 
onset of TB. Pathological exposures to hyperinsulinemia induce 
the left ventricular dysfunction, decreased LV ejection fraction, left 
ventricular hypertrophy which leads to diabetic cardiomyopathy. 
The triggering mechanism associated with diabetic cardiomyopa-
thy includes abnormalities in insulin signalling, dysfunction of au-
tonomic nervous system and inflammation of myocardial cells [10]. 
Few clinical studies concluded that the association between obe-
sity and increased blood glucose with benign prostatic hyperplasia 
by promoting metabolic disturbances [11]. Consequently, uncon-
trolled hyperglycemia will lead to vascular complications and pros-
tate enlargement [12]. The pathogenesis of type 2 diabetes melli-
tus in acute kidney failure is multifactorial. Around 40% of diabetic 
patients develop kidney disease due to glomerular hyperfiltration, 
Glomerular hypertrophy, progressive albuminuria and glomeru-
losclerosis caused by metabolic imbalance [13]. Progression of 
anaemia in CKD due to renal damage caused by elevated proin-
flammatory mediators resulting in erythropoietin deficiency [14]. 
Additionally, insulin deficiency affects the equilibrium between 
differentiation of keratinocytes and its proliferation which leads to 
topical dermatitis or psoriasis [15]. Due to diabetes-induced car-
diovascular and renal complications, improper filtration of urea 
in the kidney leads to sedimentation in the subcutaneous tissues 
causes xerosis and itchy skin [16]. Figure A shows an outline of the 
pathogenesis of diabetes mellitus inducing multiple comorbidities.
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Conclusion
Development of co-morbid conditions mentioned above in 

diabetes patients requires exceptional health care towards their 
management. We conclude that progression of untreated diabetes 
strengthens co-morbid diseases. Clinicians can alter the therapy 
based on the patient’s glycemic control as well as substantiate 
whether the medications are sensitive to patient conditions. Hence 
this case stands as an exemplary report for emergence of a multi-
factorial comorbidities due to the progression of type-2 diabetes 
mellitus.
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