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Serum Parathormone Levels as a Sign for Vitamin D Deficiency During AntiTuberculosis Therapy, a Pilot Study
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Background: Vitamin D (Vit D) level may change variously in serums of patients undergoing anti-tuberculosis (anti-TB) therapy using
antibiotics such as isoniazid and rifampin.
Objectives: The current study aimed to evaluate all components of calcium (Ca) regulatory agents in the six-month period of standard
anti- TB therapy.
Patients and Methods: Eight adults whose pulmonary TB had been diagnosed with positive sputum test were selected for the study. For
each patient Ca, phosphate (P), albumin (Alb), alkaline phosphatase (ALP), Vit D (25 OH), parathormone (PTH) levels were checked before
and after drug therapy monthly, until treatment termination. Verbal informed consent was obtained from the patients and they were free
to leave the study at any time without any restrictions, and did not have to pay for the tests.
Results: Vit D levels decreased significantly after three months (P < 0.05). On the other hand, serum levels of Alb significantly increased,
probably due to improved appetite in all of the checking times (P = 0.001). Serum levels of PTH also increased, but not significantly.
Conclusions: Considering the decreasing levels of Vit D during anti-TB therapy, it seems reasonable to monitor serum Ca, Vit D and PTH
levels in patients during the anti-TB therapy especially in patients that Vit D deficiency is more probable.
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1. Background
Calcium (Ca) and phosphorus (P) are the principal constituents of bone, and they comprise 65% of its weight.
Vitamin D (Vit D) is characterized as a Ca homeostatic
agent, known to have pleiotropic actions, and can play
roles in decreasing the risk of many chronic illnesses including common cancers, autoimmune, infectious, and
cardiovascular disease (1). The clinical syndrome of Vit D
deficiency may be a result of deficient production of Vit D
in the skin, lack of dietary intake, accelerated losses of Vit
D, impaired Vit D activation or resistance to the biologic
effects of 1,25(OH)2D (1,25-dihydroxyvitamin D)(2). Accelerated Vit D inactivation metabolites can be observed
with drugs that induce hepatic cytochrome P450 mixed
function oxidase, such as barbiturates, phenytoin, and
rifampin. Impaired 25-hydroxylation, associated with
severe liver disease or isoniazid usage, is another infrequent cause of Vit D deficiency (3).
Isoniazid and rifampin, which are the most important
drugs in tuberculosis (TB) treatment affected Vit D metabolism and were used together in treatment of TB for

many months, therefore Vit D level may change in serums of patients treated with anti-TB therapy. For these
reasons Ca levels were studied in Indian patients during
18 months of treatment for TB with rifampin and isoniazid but no significant difference was observed (P > 0.1),
which indicated that when rifampin is simultaneously
taken with isoniazid it has no significant effect on Ca metabolism over an 18-month treatment period (4). Another
study also concluded that the combined effects of isoniazid and rifampin did not cause clinically significant derangement of Vit D metabolism in patients undergoing
a nine-month treatment period for TB (5), but none of
these studies evaluated parathormone (PTH) or albumin
(Alb) levels. On the other hand, it should be emphasized
that multiple studies have shown high prevalence of Vit
D deficiency in Asian countries. In Iran, results of a population based study to elucidate the prevalence of Vit D deficiency in Tehran on 1210 subjects showed a high rate of
Vit D deficiency. Prevalence of severe, moderate and mild
Vit D deficiency was 9.5%, 57.6% and 14.2%, respectively (6).

Implication for health policy/practice/research/medical education:
The study has evaluated the anti-tuberculosis therapy effects on serum Ca and Vit D balance.
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2. Objectives
In a region with a cold weather, high altitude, and low
exposure to sunlight (Ardabil), with a high prevalence of
Vit D deficiency, all components of Ca regulatory agents
in the six-month period of standard anti-TB therapy were
studied to determine how these drugs affect the metabolism of Vit D and Ca.

3. Patients and Methods

In the pilot study, eight adult patients whose pulmonary TB had been diagnosed with positive sputum test
were selected for the study. All of the clinical states that
may change normal bone metabolism state, such as renal insufficiency, HIV, diabetes, and menopause were
excluded. For each patient Ca, P, Alb, ALP, Vit D (25 OH),
and PTH levels were checked before and after the treatment, monthly until the course termination. Serum Vit
D (25 OH) and PTH levels were measured by an electrochemiluminescence kit (Roche Diagnostics, Mannheim,
Germany). The plan was approved by the ethics committee. Verbal informed consent was obtained from the patients, and they were free to leave the study at any time
without any restrictions, and did not have to pay for the
tests. Costs were paid by research deputy of the Ardabil
University of Medical Sciences (ARUMS). Wilcoxon signed
rank tests were used to compare mean differences and P
< 0.05 was the level of significance.

4. Results
Eight patients, five males and three females, were evaluated serially. Serum creatinine and fasting blood glucose
levels were in normal ranges in all of them. Means for
hemoglobin and erythrocyte sedimentation rate (ESR)
were 10.5 mg/dL 33.0 mm/h, respectively. The mean and
standard deviation for serum levels of Ca and some other
factors were shown in Table 1.
Vit D levels decreased significantly in the third month
after starting the treatment (P < 0.05); but serum levels

of Ca, alkaline phosphates (ALP) and phosphor did not
change significantly. On the other hand, serum levels of
Alb significantly increased in all five times of checking (P
= 0.001). Serum levels of PTH increased, but not significantly, probably because of the wide standard deviation
range.

5. Discussion

Rifampin with isoniazid decreased Vit D levels in serum,
but serum PTH levels - increased to compensate for serum
Ca maintenance. This maintenance of serum Ca levels in
approximately constant levels was established at least
partly with bone demineralization stimulated with PTH
response (Figures 1 -4).On the other hand serum Alb levels
increased serially in favor of appetite improvement, and
appetite improvement per se can compensate Ca and Vit
D deficiency to some extent.
Some other studies have mentioned metabolic effects of
isoniazid and rifampin in serum Ca levels. In a subject with
a surgically proven hyperparathyroidism duo to parathyroid adenoma, anti-TB chemotherapy with rifampin and
isoniazid temporarily resolved hypercalcaemia and hypercalciuria. The study demonstrated that anti-TB chemotherapy induces relative Vit D deficiency and resistance to PTH
action, thereby masks hyperparathyroidism and hypercalcaemia (7). Sequential development of Vit D metabolites
under isoniazid and rifampicin therapy studied by Toppet
in a series of 46 children and a statistically significant decrease in 25-OH-D levels could be demonstrated after three
months of treatment in one-third of them (13 cases). The
study emphasized the need for regular biochemical supervision, even if no sign of rickets were observed in these
patients (8). To assess the overall effect of rifampicin and
isoniazid on Vit D metabolism, eight patients with TB were
studied before, during and after nine months of treatment
by Williams S. E. In eight healthy subjects, daily consumption of rifampin, 600 mg, and isoniazid, 300 mg for 14
days, reduced circulating levels of 25-hydroxyvitamin D
(25-OHD) and 1 alpha,25-dihydroxyvitamin D (1,25(OH)2D)
by 34% (P ˂ 0.01) and 23% (P ˂ 0.05), respectively.

Table 1. Mean and Standard Deviation for Serum Levels of Calcium and Some Other Subjects a, b
Before
Treatment, mo

Vit D, ng/mL
Ca, mg/dL

PTH, pg/mL
ALP, IU/L

P, mg/dL

Alb, g/dL

1

2

20.67 ± 13.63

21.48 ± 19.4

8.78 ± 0.88

8.95 ± 0.56

52.87 ± 28.32
257.88 ± 64

After Treatment, mo
3

4

5

20.56 ± 20.84

21.51 ± 21.17

13.69 ± 15.57

13.93 ± 18.75

8.73 ± 0.52

7.76 ± 0.49

8.96 ± 0.61

9.17 ± 0.5

55.09 ± 18.9

70.82 ± 50.49

67.04 ± 50.66

73.66 ± 48.16

82.79 ± 63.07

264.57 ± 67.13

267.62 ± 86.17

282.75 ± 104.07

274 ± 137.27

266.86 ± 107.47

3.22 ± 0.73

3.21 ± 0.24

3.65 ± 0.72

3.67 ± 1.64

3.5 ± 0.6

3.65 ± 0.64

4.01 ± 0.73

4.51 ± 0.32

4.48 ± 0.37

4.45 ± 0.33

4.51 ± 0.31

4.55 ± 0.31

a Abbreviations: Alb, albumin; ALP, alkaline phosphatase; Ca, calcium; P, phosphate; PTH, parathyroid hormone.
b Data are presented in Mean ± SD.

2

Arch Clin Infect Dis. 2013;8(3):e18271

Habibzadeh S et al.

90

PTH Pg/ml

60
50
Series1

40

4.4
4.3
4.2
4.1
4
3.9

30

3.8

20

3.7

Series1

before 1 month 2 months 3 months 4 months 5 months
treatment later
later
later
later
later

10
0

Time of determination

before 1 month 2 months 3 months 4 months 5 months
treatment later
later
later
later
later
Time of determination

Figure 4. Serum Albumin Alterations During the Anti-TB Therapy

Figure 1. PTH Alterations During the Anti-Tuberculosis Therapy
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Figure 2. Vitamin D Alterations During the Anti-TB Therapy
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Figure 3. Serum Phosphorus Alterations During the Anti-TB Therapy
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This was accompanied by a 57% rise in PTH (P ˂ 0.01), but
not by deceleration in serum Ca or phosphate (P) levels
(5). In the current study, levels of Vit D decreased and levels of PTH increased in serial measurements. At the same
time serum Alb level increased significantly and it seems
that appetite improvements after therapy have occurred.
Appetite improvements and high Ca containing diets
may compensate some consequences of Vit D deficiencies. On the other hand some studies have shown that
low serum Vit D levels are associated with higher risk of
active TB. In a cohort follow-up study from Pakistan, low
Vit D levels were associated with progression to active TB
in healthy household contacts, and low Vit D levels were
associated with a five-fold increased risk for progression
to TB (9). In another study, serum Vit D concentrations
were measured before treatment in 178 patients with active TB and 130 healthy contacts (from the same ethnic
and social background). There was a statistically significant difference in serum Vit D concentrations of the patients and contacts (20.1 vs. 30.8 nmol/L, 95% CI 7.1 to 14.3; P
< 0.001) (10). According to a few concordant studies, available data were consistent with a bilateral relationship between Vit D and TB. Considering the decreasing levels of
Vit D during anti-TB therapy, and protective effect of Vit
D in TB development, it seems reasonable to monitor serum Ca, Vit D and parathormon levels in patients during
anti-TB therapy especially in patients that Vit D deficiency
is more probable such as children. Interventional studies
with supplementary Vit D in the course of anti-TB therapy
can clarify these issues in future.

Acknowledgements

This study was the professional doctorate thesis of Dr.
Saeedeh Bagherbandi. The authors thank Dr. Mahmood
Shokrabadi for performing all laboratory tests.

Authors’ Contribution

Shahram Habibzadeh developed the original idea and
the protocol, abstracted and analyzed the data. Nahid
Pourmohammadhjan wrote the manuscript. Ahmad
Ghasemi, Saeedeh Bagherbandi, and Nava Soliemani con3

Habibzadeh S et al.
tributed to the development of the protocol, abstracted
the data, and prepared the manuscript, respectively.

4.

Financial Disclosure

5.

We had no financial interests related to the material in
the manuscript.

6.

Funding/Support

This study was supported by the Vice Chancellor for Research and Technology of Ardabil University of Medical
Sciences.

References
1.
2.
3.

4

Holick MF. Vitamin D deficiency. N Engl J Med. 2007;357(3):266–81.
Singla S, Agarwal AK, Kumar A. Approach to a Case of Hypocalcaemia. J Indian Acad Clin Med. 2006;7(4):293–301.
Gold CH, Buchanan N, Tringham V, Viljoen M, Strickwold B,
Moodley GP. Isoniazid pharmacokinetics in patients in chronic

7.
8.
9.
10.

renal failure. Clin Nephrol. 1976;6(2):365–9.
Perry W, Erooga MA, Brown J, Stamp TC. Calcium metabolism
during rifampicin and isoniazid therapy for tuberculosis. J R
Soc Med. 1982;75(7):533–6.
Williams SE, Wardman AG, Taylor GA, Peacock M, Cooke NJ. Long
term study of the effect of rifampicin and isoniazid on vitamin
D metabolism. Tubercle. 1985;66(1):49–54.
Hashemipour S, Larijani B, Adibi H, Javadi E, Sedaghat M, Pajouhi M, et al. Vitamin D deficiency and causative factors in the
population of Tehran. BMC Public Health. 2004;4:38.
Kovacs CS, Jones G, Yendt ER. Primary hyperparathyroidism
masked by antituberculous therapy-induced vitamin D deficiency. Clin Endocrinol (Oxf). 1994;41(6):831–6: discussion 837-8.
Toppet M, Vainsel M, Vertongen F, Fuss M, Cantraine F. [Sequential development of vitamin D metabolites under isoniazid and
rifampicin therapy]. Arch Fr Pediatr. 1988;45(2):145–8.
Talat N, Perry S, Parsonnet J, Dawood G, Hussain R. Vitamin
d deficiency and tuberculosis progression. Emerg Infect Dis.
2010;16(5):853–5.
Sita-Lumsden A, Lapthorn G, Swaminathan R, Milburn HJ.
Reactivation of tuberculosis and vitamin D deficiency:
the contribution of diet and exposure to sunlight. Thorax.
2007;62(11):1003–7.

Arch Clin Infect Dis. 2013;8(3):e18271

