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Abstract
Author’s Information Background: Tuberculosis is a bacterial infection caused by Mycobacterium
1.M.B.Ch.B, Diploma of tuberculosis, usually characterized pathologically by the formation of

P i . . o
espiratory medicine granulomas. The most common site of infection is the lung, but other organs may

be involved. It is spread through the air when people who have the disease

*Corresponding author: cough, sneeze, or spit.
Dr. Huda Muayad Hameed Objective: To assess the level of serum calcium in adult patients with active
huda_rdm@gmail.com pulmonary tuberculosis.

Patients and method: A case control study was carried out in respiratory and
chest disease specialized center/medical city complex from the 1st of December
2017 to the end of May 2018. (80) Respondents were included in the current
study and divided into 2 groups: 40 patients with pulmonary Tuberculosis and
other group contain 40 healthy controls. TB patients were previously diagnosed in
the Respiratory and chest center.

Results: The range of age regarding to the Tuberculosis group were from 17- 59
years old with the mean age of 36.95+12.6 years. The main age group is between
Conflict of interest 30-39 age group. Male were dominant than female in which it represents
None declared by author 22(55%) in the cases group. Serum calcium level in studied groups, it varied from
(6.6 -10.4 mg/dl) in Tuberculosis group with a mean level of 8.99+0.64 mg/dl. In
control group, serum calcium level varied from 8.2 to 10.0 mg/dl with a mean
reading of 9.01+0.43 mg/dl. There was no significant difference in mean levels
between TB patients and comparison group according to this study (P > 0.05) VII.
Conclusion: Serum calcium levels tend to be lower in active pulmonary
tuberculosis patients than normal (control) group but with no statistically
significant differences.
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1. INTRODUCTION

Tuberculosis is a bacterial infection caused by Mycobacterium tuberculosis, usually
characterized pathologically by the formation of granulomas. The most common site of
infection is the lung, but other organs may be involved (1). It is spread through the air when
people who have the disease cough, sneeze, or spit (2). Tuberculosis (TB) remains a major
health problem in the world it causes ill health among millions of people each year and ranks
as the second leading cause of death from an infectious disease worldwide (3). About one
third of the human population (about 1.86 billion people) Worldwide are infected with
Mycobacterium tuberculosis (MTB), the bacterium that causes tuberculosis; and 10% of these
progress to develop active tuberculosis disease (4). In addition, 95% of these reported TB
cases and 98% of the resulting deaths are from developing countries, of which 23% and 55%
of these death having been documented to come from south Asia and Sub-Saharan Africa
respectively (5). Global burden The WHO estimates that over 4 000 people die of TB every day
and 3 million TB cases are missed by health care systems (6). The TB burden is most
significant in developing countries, with developed countries having the lowest TB
prevalence. In Iraq the National Tuberculosis Program (NTP) reports that the total number of
TB patients exceeded 8,000 individuals. Of those, 29 percent Introduction pg. 2 were
completely cured, 62 percent successfully completed treatment, and 3 percent (240 people)
died from TB (7). Iraq is an upper middle-income country in the Eastern Mediterranean
Region. The Region accounts for 25% of the global burden in 2014. TB is a public health
priority in Iraq. The country is among 7 of the countries of the Region with a high burden of
TB, and accounts for 3% of the total number of cases. There are an estimated 20 000 TB
patients in Iraq. Estimated deaths due to TB are more than 4000 annually (8). Calcium is the
fifth most abundant element in the human body, it plays a key role in skeletal mineralization,
as well as a wide range of biologic functions (9). In some individuals, particularly the elderly,
calcium supplements may be needed to achieve the recommended dietary calcium intake.
(10). Calcium plays a key role in a wide range of biologic functions, either in the form of its
free ion or bound complexes. One of the most important functions as bound calcium is in

skeletal mineralization. (11). Serum calcium ranges from 8.8 to 10.4 mg/dl in healthy subjects.
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It comprises free ions (51%), protein-bound complexes (40%), and ionic complexes (9%).
Nonionized calcium is bound to a variety of proteins and anions in both the extra- and
intracellular pools. The main calciumbinding proteins include albumin and globulin in serum
and calmodulin and other calcium-binding proteins in the cell. The major ionic complexes in

serum are calcium phosphate, calcium carbonate, and calcium oxalate (12).
2. METHODOLOGY

A case control study was carried out in respiratory and chest disease specialized
center/medical city complex from the 1st of December 2017 to the end of May 2018.
Patients: 80 respondents were included in the current study and divided in to 2 groups: 40
patients with active pulmonary TB and other group contain 40 healthy controls.

Inclusion criteria:

All patients diagnosed to have pulmonary TB, who previously diagnosed either by sputum for
acid fast bacilli positive, sputum culture or Xpert / RIF test.

Exclusion criteria:

1. History of neoplastic disease

2. History of thyroid

3. History of parathyroid disease

4. History of adrenal disease

5. History of renal disease

6. Patients taking cortisone, anticoagulant, diuretic, calcium supplement, vit D tablet.
Patients and method pg. 6 Method: Serum calcium measurement performed for all sample
of study (TB and control) groups. Ethical consideration: The purpose and procedures explain
to all participants and were give the right to participate or not, verbal consent was taken
with reassurance that interpret gained will be kept confidentially and not to be used for
other research object.

Statistical analysis: All patients' data entered using computerized statistical software;
Statistical Package for Social Sciences (SPSS) version 21 was used. Descriptive statistics

presented as (mean #* standard deviation) and frequencies as percentages.
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3. RESULTS

This study enrolled 80 persons, 40 persons are TB patients (50%) as TB group and 40 persons
(50%) as a control group. Age varied in TB group from 17 to 59 years with a mean age of
36.95+12.6 y. In the control group, age varied from 17 to 55 y with a mean age of 34.95+9.4
year. The smallest age group on both study groups is under 20 year. Numbers of males were
22 (55%) in TB group and 16 (40%) in comparison group. Numbers of females were 18 (45%)
in TB group and 24 (60%) in comparison group. Regarding serum calcium level in studied
groups, it varied from 6.6 to 10.4 mg/dl in TB group with a mean level of 8.99+0.64 mg/dl. In
control group, serum calcium level varied from 8.2 to 10.0 mg/dl with a mean reading of
9.01+0.43 mg/dl. There was no significant difference in mean levels between TB patients and
comparison group according to this study (P > 0.05). Mean calcium levels did not vary
significantly between age groups within study group and control group and between the
same age groups from the two groups (P > 0.05). Mean calcium levels did not vary
significantly between both genders within study group and control group, at the same time it
did not vary significantly as well between the same genders from the two groups (P > 0.05),

all findings are demonstrated in (Table 1 and Figures 1, 2 & 3)

Table 1. Age and sex characteristics of sampled patients and serum calcium
levels according to study group

TB patients Controls
Variable Category (n=40) (n=40) v:l.ue
No % No %
Age (year) <20 2 5.0 1 2.50
20-29 10 25.0 11 27.50
30-39 11 27.5 17 42.50 | 0.455
40-49 8 20.0 7 17.50
250 9 22.5 4 10.00
Mean £SD 36.95+£12.6 34.9549.4
Range 17-59 17-55
Male 22 55.0 16 40.0
Gender
Female 18 45.0 24 60.0
S. Calcium Mean +SD 8.99+0.64 9.01+0.43 0.855
(mg/ dL) Range 6.6-10.4 8.2-10.0

AJMS| 109



Hameed H.M and Ali A.K, AIMS 2022;, 8 (4):106

oL s e
i i i i : : i i i : I i i i i ‘ : :
' ' ' [
' ' ' ' [
' ' ' ' [ — -
I 3 0 ¢ 3 o o & WA m
0 i i i : : i : : ‘ 1 =
; 1 0 o0 i a8
| ' | ' " 1 o
' | P f =
' ' [ -
' ' ' —1
' '
i i i i i i i [ |HH'—
' '
' ' ' 1
1 -
' '
T T T T T T T
I 1 ' ' ' ' ' l ' ' ' 1 ! ' 1 ! ' 1 !
I [ ' | 1 [ | '
I [ ' ' ' '
I [ ' ' ' ' '
I ' [ ' ' ' ' ' ' [ '
I ' [ ' ' ' ' ' ' [ '
I ' [ ' ' ' ' ' ' [ ' '
T S T R R B B R — o
I ' ' [ ' ' ' ' ' | ' ! ' o
I ' ' [ ' ' ' [ ' ' ' - =
I ' ' [ 1 ' ' ' ' ' ' f=3
I ' ' [ ' ' ' ' ' | ' — o
T S T S S T T — A R
I ' ' [ ' ' ' ' 1 '
I ' ' [ ' ' ' ' ' | ' —
I ' ' [ ' ' ' [ ' ' '
I ' ' [ 1 ' ' ' ' ' —
I ' ' [ ' ' ' ' ' '
I ' ' [ ' ' ' ' 1l ' —
I 1 ' ' ' ' ' [ 1 !
L

J
|
]

]

f | — f L R S —
64 66 68 70D 72 74 76 78 8D 82 B4 86 B8 90 92 94
Serum Ca++ (mgldL)

Figure 1. Measured levels of serum calcium according to study group and control group.
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Figure 2. serum calcium levels in study and control groups according to Age,(P>0.05)
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Figure 3. serum calcium levels in study and control groups according to Gender, (P>0.05)

4. DISCUSSION

Worldwide TB is more common among men and affects mostly adults in the economically
productive age groups, around two-thirds of cases estimated to occur among people aged
15-59 years (13). This is similar to that revealed in the current study when male with TB
infection were dominant than female, and this is same that mentioned by Yap B et al., 2014
study (14). Moreover In the current study; about two third (77.5%) of the patients were in
age < 50 years old which is same that reported by Mukhtar A. et al.(15) in Libya in 2009, who
found that majorities of their patients at this age group. Moreover, in Sudan, in 2006,
Mohamed A. et al. (16) found that 83.8% of the respondents were below 50 years. Some
studies report hypercalcemia associated with tuberculosis (17-23), some others report
hypocalcemia as a finding in the disease (24-26). Low serum calcium was not considered the
predisposing cause of tuberculosis until the recent past, where different workers from
different centers of the world were able to show that tuberculous patients were often

associated with hypocalcemia (27, 28). In Rohini K et al, (29) study, the mean serum calcium
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in PTB patient before treatment was less (by nearly 1.2-fold) than that of normal controls
and this was statistically extremely significant (p <0.001).

Hafiez et al.,, (25) in their studies attribute the hypocalcemia to impaired intestinal
absorption of calcium or deficient intake as a result of anorexia, decreased plasma albumin
or decreased active metabolites of vitamin D. ljaz et al. (26) have attributed their finding of
hypocalcemia to malnutrition and malabsorption associated with tuberculosis.

According to Islam et al., tuberculosis is the disease of people who live in underprivileged
conditions like dark homes and with poor nutritional intake. It is a well-known fact that poor
exposure to sunlight results in vitamin D deficiency that along with low intake of milk leads
to hypocalcaemia. Rohini K et al.(29) presume that the decreased physical activity
experienced by the patients due to the rest advised in the event of the disease could be a
reason for less exposure to sunlight. This could lead to vitamin D deficiency and hence
hypocalcemia. Mehto S et al, (30) revealed that hypocalcemia is a problem in tuberculosis
which is related to poor nutritional status; therefore, calcium phosphate agents are
proposed to be used during anti-TB therapy. Abnormalities in calcium, metabolism have not
been studied in our population of Pulmonary TB and this is first study to measure the level of
serum calcium done in Iraqg. The serum levels of calcium in patients with pulmonary TB in the
current study were lower than that in control group but with no significant difference in
mean serum calcium level between two groups . Same that found in Iranian study done in
2017 by Sepehri Z et al,(31) when he study the essential and toxic metals in serum of
individuals with active pulmonary tuberculosis in an endemic region. The most striking
finding of the ljaz A et al, (26) study was presence of hypocalcemia in pulmonary TB patients.
This finding is consistent with earlier studies from Japan (31,32), and Nigeria (27).
Surprisingly the percentage of hypocalcemia patients found in ljaz A et al,(26) study (35%) is
also quite close to that reported in Japanese study (38%) (24). The number of pulmonary TB
patients with hypercalcemia was found to be very low (5.2 %). This is in contrast to the
reports from Sweden (17), US (18) and Greece (19) while closer to that reported from Hong
Kong (22). It is well known that alteration of serum Ca levels in various infections (33). In one

study from India, hypocalcemia was reported by the investigators, the mean serum Ca levels
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were 9.3 + 0.46 mg/dl, 7.72 £+ 1.02 mg/dl, respectively in the smear negative (SN) and SP
individuals (29).

In Chandra T study,(34) newly diagnosed PT patients before initiation of ATT were included
in the test group, the mean serum Ca was 7.2 mg/dl. In the control group, all were healthy
individuals; never had TB and SN for AFB. In the control group, the mean serum Ca level was
9.4 mg/dl. In this study, hypocalcemia was observed among the SP cases and statistically the
difference was not significant between the groups (P>0.05). It has been reported that
hypercalcemia is more often encountered during the first weeks of antituberculosis
treatment, when hypercalcemia may be found in approximately 30-50 % of the patients
(35,36). According to Kitrou et al. (37) hypercalcemia in patients with PTB seems to be
triggered by chemotherapy although the mechanism(s) by which anti-tuberculosis treatment
affects calcium metabolism remains uncertain. An increase in the calcium content of the
body tissue and blood apparently tends to lessen capillary permeability, thereby lessening
the amount of exudate, preventing an extension of the infecting organisms and tending to
limit the destruction by their toxins (38).

Limitation of the study:

1. Small sample size with short period of time for the study

2. Single center study

3. One sample of the blood were taken from the respondents

4. Only serum calcium was evaluated

5. CONCLUSIONS

Serum calcium levels tend to be lower in active pulmonary tuberculosis patients than normal
subjects but with no statistically significant differences in mean serum calcium level between
two populations.

Ethical Approval:

All ethical issues were approved by the author. Data collection and patients enrollment were
in accordance with Declaration of Helsinki of World Medical Association, 2013 for the ethical
principles of researches involving human. Signed informed consent was obtained from each

participant and data were kept confidentially.

AJMS| 113



6. BIBLIOGRAPHY

1. CDC. Tuberculosis (TB): Basic TB Facts. Centers for disease control and prevention; March 13, 2012.
http://www.cdc.gov/tb/topic/basics/default.htm

2. Konstantinos, A. "Testing for tuberculosis". Australian Prescriber. 2010; 33:12-18.

3. WHO. Global Tuberculosis Report 2012. France: World Health Organization; 2012:PP.1-100.
Available at: http:// apps. who.int/iris/bitstream/ 10665/75938/1/9789241564502 eng.pdf.
Accessed on 24/3/2018.

4. Sia IG, Wieland ML. Current concepts in the management of tuberculosis. InMayo Clinic
Proceedings 2011 Apr 1; 86(4): 348-61.

5. USAID. (2014). The Twin Epidemics HIV and TB Co-infection.

6. World Health Organisation (WHO). 2015. Global Tuberculosis Report 2015. Available from:
http://apps.who.int/iris/bitstream/10665/191102/  1/9789241565059 eng.pdf.Accessed on
23/3/2018

7. UN Migration Agency, Global Fund Support Iraqi Ministry of Health in Combating TB. Available at:
https://www.iom.int/news/un-migration agency-global-fund-support-iragi-ministry-health-
combating-tb. Accessed on: 23/3/2018

8. World Health Organization (WHO). (2018). Tuberculosis. The Eastern Mediterranean Regional
Office pg. 19

9. Institute of Medicine (US) Standing Committee on the Scientific Evaluation of Dietary Reference
Intakes. Dietary reference intakes for calcium, phosphorus, magnesium, vitamin D, and fluoride.
National Academies Press (US); 1997.

10. McCabe LD, Martin BR, McCabe GP, Johnston CC, Weaver CM, Peacock M. Dairy intakes affect
bone density in the elderly. The American journal of clinical nutrition. 2004 Oct 1;80(4):1066-74.

11. Wang L, Nancollas GH, Henneman ZJ, Klein E, Weiner S. Nanosized particles in bone and
dissolution insensitivity of bone mineral. Biointerphases. 2006 Sep;1(3):106-11.

12. Robertson WG, Marshall RW, Walser M. Calcium measurements in serum and plasma—total and
ionized. CRC critical reviews in clinical laboratory sciences. 1979 Jan 1;11(3):271-304.

13. World Health Organization. Global Tuberculosis Control. 2011. Available from:
www.whgqlibdoc.who.int/publications /2011/eng .pdf. Accessed at: 14.12 2013.

14. Yap B, Atwine D, Orikiriza P, et al. Male Gender is independently associated with pulmonary
tuberculosis among sputum and non-sputum producers people with presumptive tuberculosis in

Southwestern Uganda. BMC Infect Dis 2014; 14: 638-645

AJMS| 114



15. Mukhtar A, Mohamed A, Mahmoud A, et al. Assessment of knowledge towards tuberculosis
among general population in north east Libya. Journal of Applied Pharmaceutical Science 02 (04);
2012: 24-30.

16. Mohamed A, yousif M, Ottoa P. knowledge of tuberculosis: A survey among tuberculosis patients
in Omdurman, Sudan. Sudanese journal of public health: January 2007, 2 (1): 21-28.

17. Lind L, Liunghall S. Hypercalcemia in pulmonary tuberculosis. Ups J Med Sci. 1990,;95(2):157-60.
pg. 21

18. Pruitt B, Onarecker C, Coniglione T. Hypercalcemic crisis in a patient with pulmonary tuberculosis.
J Okla State Med Assoc. 1995,88(12):518-20.

19. Hournay J, Mehta JB, Hournay V, Byrd RP Jr, Roy TM. Hypercalcaemia and pulmonary tuberculosis
in east Tennessee. Tenn Med. 1997;90(12):493- 5.

20. Roussos A, Lagogianni I, Gonis A, llias |, Kazi D, Patsopoulos D, Philippou N. Hypercalcaemia in
Greek patients with tuberculosis before the initiation of anti-tuberculosis treatment. Respir Med.
2001,95(3):187-90.

21. Liam CK, Lim KH, Srinivas P, Poi PJ. Hypercalcaemia in patients with newly diagnosed tuberculosis
in Malaysia. Int J Tuberc Lung Dis. 1998;2(10):818-23.

22. Meuthen I, Kirsch L, Saborowski F. Hypercalcemia in florid pulmonary and cervical lymph node
tuberculosis. Dtsch Med Wochenschr. 1991;116(23):899-902.

23. Chan TY, Poon P, Pang J, Swaminathan R, Chan CH, Nisar M, Williams CS, Davies PD. A study of
calcium and vitamin D metabolism in Chinese patients with pulmonary tuberculosis. J Trop Med
Hyg. 1994,97(1):26-30.

24. Shirai M, Sato A, Suda T, Shichi I, Yasuda K, Iwata M, Okano A, Genma H. Chida Calcium
metabolism in tuberculosis. Kekkaku. 1990;65(6):415-20.

25. Hafiez AA, Abdel-Hafez MA, Salem D, Abdou MA, Helaly AA, Aarag AH. Calcium homeostasis in
untreated pulmonary tuberculosis. I-Basic study. Kekkaku. 1990;65(5):309-16. pg. 22

26. A, Mehmood T, Saeed W, Qureshi AH, Dilawar M, Anwar M, Hussain S, Khan FA, Khan IA, Khan
DA. Calcium abnormalities in pulmonary tuberculosis. Pak J Med Res. 2004;43:4.

27. Ali-Gombe A, Onadeko BO. Serum calcium levels in patients with active pulmonary tuberculosis.
Afr J Med Med Sci. 1997;26(1-2):67-8.

28. Rohini K, Srikumar PS, Jyoti S, Mahesh Kumar A, Bhat S. Assessment of serum calcium,
phosphorus, c-reactive protein and procalcitonin in tuberculosis patients. Int J Collab Res Intern

Med Pub Health. 2012,4(12):1868—1875.

AJMS| 115



29. Rohini K, Bhat S, Srikumar PS, Kumar AM. Assessment of serum calcium and phosphorus in
pulmonary tuberculosis patients before, during and after chemotherapy. Indian Journal of Clinical
Biochemistry. 2014 Jul 1,29(3):377-81.

30. Mehto S, Antony C , Khan N , Arya R, SelvakumarA , Tiwari BK , etal. Mycobac- terium
tuberculosis and human immunodeficiency virus type 1 cooperatively modulate macrophage
apoptosis via toll like receptor 2 and calcium homeosta- sis. PLoS One 2015;10:e0131767.

31. Sepehri Z, Mirzaei N, Sargazi A, Sargazi A, Mishkar AP, Kiani Z, Oskoee HO, Arefi D, Ghavami S.
Essential and toxic metals in serum of individuals with active pulmonary tuberculosis in an endemic
region. Journal of Clinical Tuberculosis and Other Mycobacterial Diseases. 2017 Jan 1;6:8-13. pg.
23

32. Chan TY, Chan CH, Shek CC. The prevalence of hypercalcaemia in pulmonary and miliary
tuberculosis—a longitudinal study. Singapore Med J. 1994 Dec;35(6):613-5.

33. Subhash C Sharma. Serum calcium in pulmonary tuberculosis. Postgraduate Medical Journal
1981; 57: 694-696.

34. Chandra TJ, Sowjanya M. Correlation between serum calcium levels and smear grading among
the pulmonary tuberculosis patients. Journal of Microbiology and Infectious Diseases.
2018;8(01):19-22.

35. Kitrou MP, Phytou-Pallikari A, Tzannes SE, Virvidakis K, Mountokalakis TD. Hypercalcemia in
active pulmonary tuberculosis. Ann Intern Med. 1982;96(2):255.

36. Kitrou MP, Phytou-Pallikari A, Tzannes SE, Virvidakis K, Mountokalakis TD. Serum calcium during
chemotherapy for active pulmonary tuberculosis. Eur J Resp Dis. 1983;64(5): 347-54.

37. Goldberg B. Calcium therapy in tuberculosis. (1935). In: Diseases of the chest:
http://173.193.11.217/. Accessed Dec 13 2012.

38. Rohini K, Bhat S, Srikumar PS, Jyoti S, Mahesh Kumar A. Diagnostic and prognostic value of
procalcitonin in tuberculosis patients. Br ] Med Med Res. 2013;3(4):2189-96.

Citation:

Hameed H.M, Ali A.K The Relation Between Active Pulmonary Tuberculosis Patients and Level
of Serum Calcium. AIMS 2022; 8 (4): 106-116

AJMS| 116



