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Abstract 

Introduction: Pulmonary Tuberculosis (PTB) is still a very common cause of morbidity & morbidity in India.
[7]

 Calcium and 

phosphorus metabolism plays an important role in the healing of lesions in PTB. Vitamin D deficient individuals have a 

greater susceptibility to develop TB
[14]

 and worse disease progression if infected with TB.
[15]

 Due to paucity of studies this 

study was carried out to estimate the mean value of serum calcium phosphorous and Vitamin D3 level in newly diagnosed 

PTB patients and find out correlation among the altered values of these biochemical parameters. 

Methods: This was an observational cross sectional hospital based study carried out on 120 patients attending Burdwan 

Medical College over a period of one and a half years. All patients of PTB were included, while patients with Sarcoidosis, 

hepatitis, chronic kidney disease, post menopausal women were excluded from study. Serum Calcium, Phosphorus and 

Vitamin D3 were estimated in these patients. Data collected was entered in Excel Spreadsheet, and analysed in SPSS version 

19.0 using descriptive statistical methods, percentiles and scatter diagrams. 

Main Findings: Serum calcium and phosphorus was not significantly decreased in our study. Moderate prevalence of 

vitamin D deficiency was found among newly diagnosed PTB patients. Significant correlation was found between altered 

vitamin D3, serum phosphorus and serum calcium level. 

Conclusion: Since Serum vitamin D3 is significantly decreased in pulmonary tuberculosis it is essential to monitor the serum 

levels of vitamin D3 in PTB patients and provide adequate supplementation of vitamin D3. 
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Introduction
 

In India, each year, approx. 220,000 deaths are reported due 

to Pulmonary Tuberculosis. On March 24, 2019, TB Day, 

the Ministry of Health & Family Welfare of India notified 

that 2.15 million new tuberculosis patients has discovered 

only in 2018. 
[1]

 Pulmonary Tuberculosis (PTB) is still a 

very common cause of morbidity & morbidity in India.
[2]

 

Keeping in mind its high prevalence all aspects of the 

disease need to be thoroughly studied. Disturbance in 

calcium metabolism leading to variations in blood calcium 

concentration can cause a spectrum of clinical features
[3]

 . 

There is need for calcium and phosphorus supplements in 

tuberculosis patients during Drug therapy. Calcium 

metabolism and calcification played an important role in the 

healing of lesions. Phosphorus retention, reduced excretion 

and also a few reports of increased urinary levels of lipid-

bound phosphorus have been reported in patients with 

tuberculosis.
[4]

 Vitamin D deficiency is associated with the 

risk of tuberculosis (TB) infection
[5]

. Vitamin D deficient 

individuals have a greater susceptibility to developing 

TB
[6]

 and worse disease progression if infected with TB.
[7]

 

Peripheral blood mononuclear cells have been shown to 

express vitamin D receptors. Incubation of macrophages 

with physiological concentration of 1,25 (OH)D  results in 

inhibition of intracellular growth of Mycobacterium 

tuberculosis.
[8]

 Due to paucity of studies investigating the 

levels of serum calcium, phosphorus and vitamin D3 in 

patients with newly diagnosed PTB, this study was carried 

out to estimate the mean value of serum calcium 

phosphorous and Vitamin D3 level in newly diagnosed PTB 

patients and find out correlation among correlation between 

vitamin D3, serum phosphorus and serum calcium levels in 

these patients.  

Methods 

This was an observational cross sectional hospital based 

study carried out on 120 patients attending Department of 
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Pulmonary Medicine of Burdwan Medical College over a 

period of one and a half years after approval and clearance 

by the Institutional Ethical Committee. All patients 

irrespective of age and sex with newly diagnosed 

microbiologically confirmed pulmonary tuberculosis with 

before starting ATD were included in the study. However 

patients with sarcoidosis, hepatitis, chronic kidney disease, 

other chest infections, malignancy and post menopausal 

women were excluded from study. Random blood sample 

was collected from these patients after taking informed 

consent and giving 10 minutes of rest, using dispovan 

syringe, cotton, spirit, tourniquet, clotted vial and serum 

Calcium (Test done by semi automated analyzer- Erba), 

serum Phosphorus (Test done by semi automated analyzer- 

Erba) and serum Vitamin D3( ELISA Method- From 

outside laboratory) were estimated using ELISA reader and 

washer, pipette (Automatic) and semi auto analyzer. Blood 

for estimation of calcium and phosphorus and Vitamin D 

was collected in plain vials without any anticoagulant 

through aseptic technique and without using tourniquet. For 

vitamin D3 vial was wrapped immediately after collecting 

the blood with a brown color paper / aluminum foil to 

prevent degradation. All other probable causes of calcium, 

phosphorus and vitamin D3 imbalance were excluded with 

necessary investigations as and when required. Data 

collected was entered in Excel Spreadsheet, and analysed in 

SPSS version 19.0 using descriptive statistical methods, 

percentiles, line graphs and scatter diagrams. Normal value 

of serum calcium: 8.6 - 10.2 mg / dl, normal value of serum 

phosphorus: 3.4 – 4.5 mg / dl, normal value of Vitamin D3: 

30-100ng/mL, (insufficiency 20-<30 ng/mL, deficiency 

<20ng/mL)
[9] 

Results: 

 
Figure 1: Age and Sex Distribution of the study 

participants. In our study we observed a male predominance 

as 65.8% patients were male and 34.2% were female with a 

male to female ratio of 1:0.51. Majority of the study 

participants of the present study belonged to the age group 

of 41-45 years irrespective of sex. This particular age group 

involved 35% male and 17.5% female patients respectively. 

The next common age group was 31-40 years involving 

20% male and 9.2% female patients. 

 
Figure 2: Clinical presentation of the study participants. In 

our study the most common symptom was decreased 

appetite involving 79.2% patients, followed by cough 

(76.7%), tiredness (74.2%), weight loss (70%), chest pain 

(68.3%) and dyspnoea (54.2%), night sweat (46.7%) and 

haemoptysis (37.5). 

 
Figure 3:  Percentile values of Calcium in different age 

group of study population. The mean serum calcium level 

in 15-20 years age group was 8.600, in 21-30 years age 

group it was 8.861, in 31-40 years age group it was 8.938 

and in 41-45 years age group it was 8.853. 

 
Figure 4: Percentile values of Phosphorus in different age 

group of study population. The mean serum phosphorus 

level in 15-20 years age group was 3.577, in 21-30 years 

age group it was 4.146, in 31-40 years age group it was 

4.275 and in 41-45 years age group it was 3.985. 
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Figure 5: Percentile values of Vitamin D3 in different age 

group of study population. The mean serum D3 level in 15-

20 years age group was 16.888, in 21-30 years age group it 

was 22.384, in 31-40 years age group it was 24.166 and in 

41-45 years age group it was 22.306. 

 

Figure 6: Correlation between Calcium, & Vitamin-D3 

among study participants. Significant correlation was 

found. 

Table 1: Significant correlation was found between vitamin 

D3 and phosphorus level. Significant correlation was also 

found between serum phosphorus and serum calcium level. 

Correlations 

 Vitamin- 

D3 

Phosphorus Calcium 

Vitamin-D3 Pearson 

Correlation 

- .205 -.048 

p. Value  .025* .601 

No of Patients 120 120 120 

Phosphorus Pearson 
Correlation 

.205 - .176 

p. Value .025*  .055* 

No of Patients 120 120 120 

Calcium Pearson 

Correlation 

-.048 .176 - 

p. Value .601 .055*  

No of Patients 120 120 120 

*. Correlation is significant at the 0.05 level (p. Value). 

Discussion 

Serum Calcium abnormalities have been variedly reported 

in studies carried out on the subject. In a Swedish study 

hypercalcemia was found in 25% of 67 patients of 

Pulmonary TB
[10]

. In United States 16% to 28% patients of 

Pulmonary TB have been found to be suffering from 

hypercalcemia
[11]

 though lower incidence of hypercalcemia 

has also been reported from US
[12]

. Hypercalcemia was 

detected in 25% Greek patients
[13]

 and in 27.5% of the 

Malaysian patients 
[14] 

with pulmonary tuberculosis, with 

symptoms of hypercalcemia present in only 5% and 12% of 

these patients, respectively. Hypercalcemia and 

hyperphosphataemia in Pulmonary TB has also been 

reported from Germany
[15]

.  Albumin Corrected Calcium 

(ACC) was also found significantly higher in Pulmonary 

TB patients from Hong Kong despite a lower calcium 

intake
[16]

. However, comparatively low percentage of 

hypercalcemia was found in another study from Hong 

Kong’s (6%) 
[17]

. Pulmonary TB has also been found 

associated with hypocalcaemia in some studies. Wells, 

DeWitt and Long (1923) referred to a few early reports of 

phosphorus retention and reduced excretion and also to a 

few reports of increased urinary levels of lipid-bound 

phosphorus in patients with tuberculosis. Sharma (1981) 

observed elevated phosphorus levels in Indian patients who 

were hypercalcemic but not in those who were 

normocalcemic.A study showed that phosphorus levels tend 

to be elevated in Indonesian patients with tuberculosis but 

whether this finding is common to patients throughout the 

world and whether it has a primary bearing on the immune 

pathology of the disease remains to be determined 
[18]

. Low 

serum vitamin D levels are associated with higher risk of 

active tuberculosis. Although more prospectively designed 

studies are needed to firmly establish the direction of this 

association, it is more likely that low body vitamin D levels 

increase the risk of active tuberculosis. In another study, the 

effect of anti-tuberculosis drug therapy on vitamin D and 

calcium metabolism shows that standard anti-tuberculosis 

drug therapy may depress Vitamin D stores. 
[19]

 

Conclusion 

Serum calcium and phosphorus is not significantly 

decreased in our study while there is presence of vitamin D 

deficiency was found among newly diagnosed TB patients. 

Significant correlation was found between vitamin D3, 

serum phosphorus and serum calcium level. Since serum 

vitamin D3 is significantly decreased in pulmonary 

tuberculosis it is essential to monitor the serum levels of 

vitamin D3 in PTB patients and provide adequate 

supplementation of vitamin D3 in PTB patients. 

Limitations: 

 Small sample size 

 Hospital based study 

 All investigations to exclude altered serum calcium, 

phosphorus and vitamin D3 levels due to other causes may 

not have been done. 



Rupam Kumar Ta et al. International Journal of Medical and Biomedical Studies (IJMBS) 

 

75 | P a g e  
 

References: 

1. "India records 2.15m new TB patients in 2018". The 

Nation. 2019-03-26. Retrieved 2019-03-27. 

2. Iqbal Zh, Mohammad Sk. The epidemiological factors 

responsible for the high prevalence of tuberculosis in 

Pakistan. Pak J Chest Med 2000; 6(1): 15-7. 

3. Harbener JF, Potts JT Jr. Primary 

hyperparathyroidism. In Degroot LJ (ed) 

Endocrinology 2 rd ed. W. B. Saunders Company; 

1989; 954. 

4. Delmez JA, Slatopolsky E. Hyperphosphatemia its 

consequences and treatment in patients with chronic 

renal disease. American Journal of Kidney Diseases. 

1992; 19:303.  

5. Holick M.F. High prevalence of vitamin D inadequacy 

and implications for health. Mayo Clin Proc. 

 2006;81(3):353–373.  

6. Talat N., Perry S., Parsonnet J., Dawood G., Hussain 

R. Vitamin D deficiency and tuberculosis progression. 

 Emerg Infect Dis. 2010;16(5):853–855.  

7. Sita-Lumsden A., Lapthorn G., Swaminathan R., 

Milburn H.J. Reactivation of tuberculosis and vitamin 

D deficiency: the contribution of diet and exposure to 

sunlight. Thorax. 2007;62(11):1003–1007.  

8. Lemire J.M. Immunomodulatory role of 1,25-

dihydroxyvitamin D3. J Cell Biochem. 1992;49(1): 

26–31. 

9. Rohini K, Bhat S, Srikumar PS, Mahesh Kumar A. 

Assessment of serum calcium and phosphorus in 

pulmonary tuberculosis patients before, during and 

after chemotherapy. Indian J Clin Biochem. 2014 

Jul;29(3):377-81. doi: 10.1007/s12291-013-0383-3. 

Epub 2013 Oct 11. PMID: 24966490; PMCID: 

PMC4062656. 

10. Lind L, Ljunghall S. Hypercalcemia in pulmonary 

tuberculosis.Ups J Med Sci [Internet]. 1990 Jan [cited 

2015 Nov 25];95(2):157–60. 

11. Unbound MEDLINE : Hypercalcemic crisis in a 

patient with pulmonary tuberculosi [Internet]. [cited 

2015 Nov 25]. 

12. Hourany J, Mehta JB, Hourany V, Byrd RP, Roy TM. 

Hypercalcemia and pulmonary tuberculosis in east 

Tennessee.Tenn Med [Internet]. 1997 Dec [cited 2015 

Nov 25];90(12):493–5. 

13. Roussos A, Lagogianni I, Gonis A, Ilias I, Kazi D, 

Patsopoulos D, et al. Hypercalcaemia in Greek 

patients with tuberculosis before the initiation of anti-

tuberculosis treatment. Respir Med [Internet]. 2001 

Mar [cited 2015 Nov 25];95(3):187–90. 

14. Liam CK, Lim KH, Srinivas P, Poi PJ.Hypercalcaemia 

in patients with newly diagnosed tuberculosis in 

Malaysia. Int J Tuberc Lung Dis [Internet]. 1998 Oct 

[cited 2015 Nov 25];2(10):818–23. 

15. Meuthen I, Kirsch L, Saborowski F. [Hypercalcemia 

in florid pulmonary and cervical lymph node 

tuberculosis]. Dtsch Med Wochenschr [Internet]. 1991 

Jun 7 [cited 2015 Nov 25];116(23):899–902. 

16. Chan TY, Poon P, Pang J, Swaminathan R, Chan CH, 

Nisar M, et al. A study of calcium and vitamin D 

metabolism in Chinese patients with pulmonary 

tuberculosis.J Trop Med Hyg [Internet]. 1994 Feb 

[cited 2015 Nov 25];97(1):26–30. 

17. Chan TY, Chan CH, Shek CC.The prevalence of 

hypercalcaemia in pulmonary and miliary 

tuberculosis—a longitudinal study.Singapore Med J 

[Internet]. 1994 Dec [cited 2015 Nov 25];35(6):613–5. 

18. Effect of Antituberculosis Drugs on Levels of Serum 

Proteins in ... [Internet]. [cited 2015 Nov25].  

19. Hayman J. Mycobacterium ulcerans: an infection from 

Jurassic time? Lancet. 1984;2(8410):1015–1016 

 


