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Abstract  

Low vitamin D levels had been reported to be associated with a wide range of health problems, one of them is tuberculosis.  

Aims To estimate vitamin D serum concentration among patients with tuberculosis and their matched controls at baseline, and for TB 

patients at 2 and 5 months after starting anti-tuberculosis treatment. 

Methods: The study was carried out at the TB Center and College of Medicine in Basrah (Iraq), during the period from September 2018 to 

June 2019. Participants were newly diagnosed tuberculosis patients, and their matched apparently healthy controls. Total 25-hydroxy 

vitamin D in serum was estimated using chemiluminescent microparticle immunoassay. Calcium, phosphorus, alkaline phosphatase, 

parathyroid hormone, and others were also measured. 

Results: There were no statistically significant difference in the mean levels of vitamin D between tuberculosis patients at baseline (n=56) 

and control subjects (n=57). The prevalence of vitamin D deficiency was high in patients and their controls at baseline where more than 

80% of them had a vitamin D level below 20 ng/ml.  

When patients were followed two months after starting anti-tuberculosis treatment, the mean serum vitamin D level was significantly lower 

than that at baseline. Despite the widespread vitamin D deficiency among TB patients, all smear-positive pulmonary TB patients, except 3, 

had sputum conversion after 2 months of treatment.  

Conclusion: The prevalence of vitamin D deficiency is high with no significant difference between tuberculosis patients at baseline and 

their matched normal controls. Vitamin D deficiency did not seem to affect the response of patients to anti-TB treatment.  
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Introduction 

Tuberculosis is a common health problem world-

wide. About 50% of TB patients achieved cure 

after treatment, although they may develop 

moderate to severe impairment of pulmonary 

function.[1] The WHO estimated that Iraq is one 

of the seven high TB prevalent countries in the 

Eastern Mediterranean region, where it 

represents 3% of all TB cases in the region.[2] It 

may be triggered when the immune system is 

impaired many years following exposure to TB 

infection.[3]  

Several studies had reported vitamin D 

deficiency as a risk factor for TB infection,[4-6] 

RESEARCH PAPER 

mailto:nazar.haddad@uobasrah.edu.iq


The Medical Journal of Basrah University 

(2021); 39(1): 61-72 

Vitamin D deficiency and Tuberculosis in Basrah: The 

Effect of Anti-tuberculosis Drugs 

    

 

http://dx.doi.org/10.33762/mjbu.2021.128899.1047        Page 62 

 

and higher percentage of TB patients showed 

vitamin D deficiency compared with controls.[7-

11] 

Vitamin D is a fat-soluble vitamin, synthesized 

mainly in the skin after exposure to sunlight as 

vitamin D3.[12] There are two forms of vitamin D; 

vitamin D3 (cholecalciferol), and vitamin D2 

(ergocalciferol). Two hydroxylation reactions are 

required to obtain the active form of vitamin D; 

1, 25-dihydroxyvitamin D [Calcitriol].[13] 

Vitamin D has a wide range of effects on cellular 

functions because of the presence of its receptors 

in most types of cells, such as immune and 

circulatory systems.[14, 15] It plays an important 

role in musculoskeletal system and mineral 

metabolism; maintaining calcium and 

phosphorus levels. Vitamin D exhibits other 

“non-classical” actions. An example of non-

classical actions of vitamin D is its regulation of 

insulin secretion.[15] 

Hypovitaminosis D is common in the Middle 

East and North Africa regions in spite of high sun 

exposure throughout the year.[14] Vitamins D 

deficiency is suspected in patients suffering from 

musculoskeletal manifestation such as myalgia, 

bone pain and generalized weakness.[16] 

The present study is intended to estimate vitamin 

D serum concentration among TB patients and 

their matched controls at baseline, and to follow 

TB patients for 2 and 5 months after starting 

treatment regarding their response to treatment 

and vitamin D level.  

 

Methods 

 

A This study was carried out in the TB center and 

College of Medicine in Basrah (Iraq) during the 

period from September 2018 to June 2019. It was 

approved by the Ethical Committee of the 

College of Medicine and Basrah Health 

Directorate. The study was conducted on 56 

newly diagnosed TB patients (pulmonary and 

extra-pulmonary; 24 males and 32 females), who 

gave their consent to participate in the study. 

Patients who were on vitamin D treatment prior 

to diagnosis, pregnant and breast feeding women, 

those with liver and kidney diseases, cancer, and 

patients on enzyme inducers were excluded. Fifty 

seven apparently healthy control subjects were 

also included in the study. 

The diagnosis of pulmonary TB was confirmed 

by sputum smear microscopy (Acid Fast Bacilli), 

radiography and Xpert MTB/RIF test, in addition 

to clinical assessment by a specialist physician. 

While that of extra-pulmonary TB was done by 

histopathological examination of a specimen 

from the affected organ; in addition to magnetic 

resonance and radiographical imaging.  

The patients received anti-TB treatment in two 

phases. In the first phase (the intensive phase) 

which lasted for two months, four drugs were 

administered in fixed combination doses. Four 

tablets were taken on empty stomach for each 

patient weighed > 50 kg; each one contained 75 

mg INH, 150 mg rifampicin, 400 mg 

pyrazinamide and 275 mg ethambutol. 

In the second phase (the continuation phase) 

lasted for four months; two anti-TB drugs in fixed 

combination doses (INH and rifampicin) were 

taken. Also four tablets for each patient weighed 

> 50 kg; each one contained 75 mg INH and 150 

mg rifampicin. For patients with body weight 40 

kg to less than 50 kg, three tablets were taken. 

A questionnaire form was filled for each 

participant, containing information regarding 

age, gender, educational level, occupation, sun 

exposure, skin color, residency, social habits, 

smoking and others. In addition, body weight and 
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height were measured to calculate body mass 

index (WHO classification of BMI).[17]                                                                                                                    

Peripheral venous blood samples were collected 

from each participant, for measurement of serum 

vitamin D, hemoglobin, ESR, and serum calcium, 

phosphorus, alkaline phosphatase and 

parathyroid hormone. Vitamin D was measured 

by chemiluminescent microparticle 

immunoassay (CMIA). In the present study, the 

metabolically stable form of vitamin D; 25(OH)D 

was measured. Two cut-off points were used 20 

ng/ml and 10 ng/ml to diagnose deficiency. This 

was compared, at baseline, with matched 

apparently healthy controls (Vitamin D level in 

controls was measured, in addition to CMIA, by 

enzyme-linked fluorescent assay to look for the 

correlation between the two methods and is 

already published - Yaqoob et al, 2019.[18] 

Patients were followed up two and five months 

after starting anti-TB treatment regarding their 

vitamin D level and other parameters measured at 

time of diagnosis to evaluate response to anti-TB 

drugs and their effect on vitamin D level.  

The rest of biochemical analytes including 

calcium, phosphorus, and alkaline phosphatase in 

serum were analyzed by Cobas integra 400 plus 

autoanalyzer (Roche, Germany). Serum 

parathyroid hormone was measured using Cobas 

E411 ECLIA immune-analyzer at the main 

laboratory of Basrah Teaching Hospital. 

Statistical Package for Social Sciences (SPSS), 

version 20 was used for statistical analysis; p 

value < 0.05 was considered statistically 

significant. Paired sample t-test, Fisher’s exact 

test and Binary logistic regression analysis were 

used as appropriate.  

 

 

 

Results  

 

Characteristics of TB patients recruited for the 

present study. 

Fifty six TB patients were recruited for this study. 

Their age ranged from 8 to 68 years, with a mean 

of 34.7±16.6 years. 24 (42.9%) were males and 

32 (57.1%) were females. Twenty seven (48.2%) 

of them had pulmonary TB (24 were sputum 

smear-positive and 3 were sputum smear-

negative) and 29 (51.8%) had extra-pulmonary 

TB (mainly TB lymphadenitis). Twenty three of 

the 27 pulmonary TB patients had unilateral 

lesion on chest x-ray and only 4 patients had 

bilateral lesions, five of all pulmonary TB 

patients, had cavitation on chest x-ray and four of 

them had both cavitation and infiltration, while 

the remaining had infiltration only. Other 

characteristics were shown in (table 1). 

 

Baseline measurement of vitamin D 

 

Vitamin D serum level was measured in TB 

patients at baseline (before treatment with anti-

TB drugs) and their matched controls using 

chemiluminescent microparticle immunoassay 

(CMIA) method. The mean level of vitamin D 

was 11.92±6.91 ng/ml for patients and  

11.57±6.63 ng/ml for controls. 

 

Categorization of vitamin D serum level into 

deficient, insufficient and sufficient categories 

 

The majority of participants (more than 80%) had 

serum vitamin D levels within the deficient range 

when the cut-off point was taken below 20 ng/ml. 

Only two patients had vitamin D serum level 

more than 30 ng/ml. The percentages were 

reduced to 51.8% when the cut-off point for 
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deficiency was taken below 10 ng/ml, and the 

proportions of insufficient and sufficient 

categories increased considerably (Table 2). 

 
TABLE 1: GENERAL CHARACTERISTICS OF TB PATIENTS 

RECRUITED FOR THE PRESENT STUDY. 

Characteristics TB patients (n=56) 

Age (years)  Mean ±SD 34.7± 16.6 

< 18 9 (16.1%) 

18-65 44 (78.6%) 

> 65 3 (5.4%) 

Gender Males 24 (42.9%) 

Females 32 (57.1%) 

BMI (Kg/m2)  Mean ±SD 25.2±6.8 

 < 18.5 4 (7.1%) 

18.5-24.9 26 (46.4%) 

25-29.9 14 (25%) 

≥ 30 12 (21.4%) 

Smoking Adults male 
smokers 

10 
(17.9%)                                  

                        

Adults male non-
smokers  

6 (10.7%) 

Skin color White 9 (16.1%)  

 Light brown  39 (69.6%) 

 Dark brown  8 (14.3%) 

Occupation Indoor occupation 46 (82.1%) 

Outdoor 

occupation 

10 (17.9%) 

Residency Urban  31 (55.4%) 

Rural 25 (44.6%) 

Sun exposure < 20 minutes/day 15 (26.8%) 

20-60 minutes/day 16 (28.6%) 

> 60 minutes/day 25 (44.6%) 

Educational 
level 

 

Illiterate 12 (21.4%) 

Primary 27 (48.2%) 

Secondary 14 (25%) 

University 3 (5.4%) 

TB type 

 
 

 

Pulmonary 

 
 

27 (48.2%) 

Sputum smear 

+ve  

24 

(88.9%) 

Sputum smear -

ve  

3 

(11.1%) 

Extra-pulmonary 29 (51.8%) 

Associated 

diseases 
 

Yes 

  

20 (35.7%) 

Diabetes 

mellitus, 
Hypertention or 

both  

14 

(70%) 

Others 6 (30%) 

No 36 (64.3%)  

Radiographic 

findings 

(pulmonary)  

Unilateral lesion  23 (85.2%)   

Bilateral lesion  4 (14.8%)   

 
TABLE 2: CATEGORIZATION OF VITAMIN D SERUM 

LEVELS INTO DEFICIENT, INSUFFICIENT AND 

SUFFICIENT, WHEN THE CUT-OFF POINT FOR 

DEFICIENCY WAS TAKEN AS < 20 NG/ML OR <10 NG/ML. 

25(OH)D Method of 

assay 

Cut-off point 

< 20 ng/ml 

Cut-off 

point 

< 10 ng/ml 

Deficient  

< 20 ng/ml, <10 

ng/ml 

CMIA 49 (87.5%) 29 (51.8%) 

Insufficient     

20-30ng/ml,  

10-20 ng/ml 

CMIA 5   (8.9%) 20 (35.7%) 

Sufficient 

> 30 ng/ml, 

>20 ng/ml 

CMIA 2   (3.6%) 7 (12.5%) 

 

Measurement of vitamin D serum level two  

months after starting anti-TB treatment: 

Comparison with baseline measurement of TB 

patients. 

 

The mean level of vitamin D for 45 TB patients, 

followed two months after starting their anti-TB 

treatment, was significantly lower than their 

mean at baseline (before starting anti-TB 

treatment), by 18.3% (from 11.38±6.69 to 

9.30±5.05, P = 0.011, n=45).  

All sputum smear-positive pulmonary TB 

patients achieved sputum conversion at 2 months 

except three; one of them achieved sputum 

conversion at the third month of starting anti-TB 

treatment (The patient’s vitamin D level at 

baseline was 8.7 ng/ml, while after two months, 

it increased to 19.4 ng/ml). For the second 

patient, vitamin D was 7 ng/ml at baseline, with 

no follow up measurement. The third patient did 

not achieve sputum conversion even at the fifth 

month after starting treatment (vitamin D level 

was 13.3 ng/ml  at baseline and  3.8 ng/ml after 

two months). 

Serum vitamin D levels two and five months 

after starting anti-TB treatment. 

Only 25 patients of the original 56 recruited at 

baseline, could be followed after 5 months. 
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Comparison of the 25 patients at baseline, two 

and five months after starting anti-TB treatment, 

showed that the mean serum level of vitamin D 

was lower by 29.5% at 2 months, and 15.4% at 

five months after starting anti-TB treatment in 

comparison to their baseline values. The 

difference at five months was not statistically 

significant (p value= 0.084) when compared with 

baseline measurement. The means of vitamin D 

serum concentration were within the deficient 

range, when below 20 ng/ml cut-off point was 

considered (Table 3). 

 
TABLE 3: MEASUREMENT OF VITAMIN D SERUM LEVEL 

IN TB PATIENTS BEFORE, TWO AND FIVE MONTHS 

AFTER STARTING ANTI-TB TREATMENT OF 25 

PATIENTS. 

Method 25(OH)D serum level (ng/ml) 

Before 

starting 

anti-TB 
treatment 

(n=25) 

Two months after 

starting anti-TB 

treatment (n=25) 

Five months after 

starting anti-TB 

treatment (n=25) 

Conc. Conc. % 

reduction 

Conc. % 

reduction 

CMIA 12.67 

±6.45 

8.93 

±4.73** 

29.5% 

 

10.72

±4.13 

15.4% 

Significant difference with respect to baseline:**P<0.01    

 

Effect of two and five month - anti-TB 

treatment on vitamin D serum levels 

categorized into deficient, insufficient and 

sufficient ranges as compared with baseline 

levels. 

Two months of anti-TB treatment increased the 

percentage of vitamin D deficient patients from 

88.9% into more than 95%, with no patient 

having sufficient range of vitamin D, when the 

cut-off point for deficiency was taken as < 20 

ng/ml (table 4). These proportions were reduced 

to 53.3% and 66.7% at baseline and after 2 

months, when the cut-off point for deficiency was 

taken below 10 ng/ml. A follow up of 25 patients 

for five months after starting anti-TB treatment 

showed that the majority of patients (96%) were 

still in the deficient range of serum vitamin D. 

This increase in the percentage of vitamin D 

deficient patients was not statistically significant 

compared with baseline level. At 5 months of 

treatment, the percentage of vitamin D deficient 

patients was reduced from 96% to 52% when the 

cut-off point for deficiency was taken below 10 

ng/ml. 
TABLE 4: CATEGORIZATION OF VITAMIN D SERUM LEVEL 

OF TB PATIENTS INTO DEFICIENT, INSUFFICIENT AND 

SUFFICIENT, TWO AND FIVE MONTHS AFTER STARTING 

TREATMENT IN COMPARISON WITH BASELINE 

MEASUREMENTS, WHEN THE CUT-OFF POINT FOR 

DEFICIENCY WAS TAKEN AS < 20 NG/ML. 

 

25(OH)D 

Method 

of 

assay 

Number (% of total) 

TB patients 

at  baseline 

 

(n=45) 

TB 

patients 

after 2 

months 

(n=45) 

TB 

patients 

after 5 

months 

(n=25) 

Deficient  

< 20 ng/ml 

CMIA 40 (88.9%) 43 (95.6%) 24 (96%)# 

Insufficient     

20-30 ng/ml 

CMIA 3 (6.7%) 2 (4.4%) 1 (4%)# 

Sufficient 

> 30 ng/ml 

CMIA 2 (4.4%) 0 0# 

# The number at 5 months was compared with levels of same patients at baseline  

 

Serum calcium, phosphorus, alkaline 

phosphatase and parathyroid hormone levels 

in TB patients measured at baseline, two and 

five months after starting anti-TB treatment. 

 

There were no significant differences in the mean 

levels of the measured biochemical parameters in 

patients before starting anti-TB treatment and 

after two months of TB treatment except for 

parathyroid hormone where it significantly 

increased from a mean of 38.11 pg/L to 50.93 

pg/L. All mean values were within normal ranges 

except alkaline phosphatase where the means at 

baseline, two and five  months after starting  anti-

TB treatment were higher than the reported 

normal ranges. The mean levels of the measured 

biochemical parameters in the group of TB 
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patients that were followed for 5 months after 

starting anti-TB treatment showed a statistically 

significant decrease in phosphorus level and a 

significant increase in parathyroid hormone when 

compared with the levels of the same patients at 

baseline (Table 5). 

 

TABLE 5: SERUM CALCIUM, PHOSPHORUS, ALKALINE 

PHOSPHATASE AND PARATHYROID HORMONE LEVELS 

IN TB PATIENTS MEASURED AT BASELINE, TWO AND FIVE 

MONTHS AFTER STARTING ANTI-TB TREATMENT. 

Parameters 

TB patients 

Before 

treatment 

(n=45) 

TB patients 

two months 

after starting 

treatment 

(n=45) 

TB patients 

five months 

after  starting 

treatment 

(n=25) 

Calcium 

(Normal 8.4-

11.2 mg/dL) 

8.91±1.08 
(n=28)     

8.77±0.83  
(n=28) 

9.10±0.72  

(n=23) # 

Phosphorus 

(Normal 2.3- 

4.7 mg/dL) 

3.86±1.02 

(n=42)    

4.07±1.57  

(n=42) 

3.50±0.89* 

 (n=22) # 

Alkaline 

  Phosphatase 

(Normal 40 to 

150 U/L) 

197.71±139.14 
(n=30) 

197.78±160.14 
(n=30) 

206.44±146.1 

(n=9) # 

  Parathyroid 

hormone    

  (Normal 15-65 

pg/L) 

38.11±27.33 

(n=40) 

50.93±29.43 

** (n=40) 
64.49±56.52** 

(n=22) # 

Data are expressed as mean±SD and (number of patients). 

# The number at 5 months was compared with levels of same patients at 

baseline.   

The mean levels of ALP in adults (after excluding those below the age of 18 

years) were 162.61±63.33 U/L at baseline (n=23), and 146.78±41.44 U/L after 2 

months (n=23).  

Significant difference from same patients at baseline & after 2 and 5 months:** 

P<0.01. 

Statistically significant with respect to baseline measurements:* P< 0.05. 

Correlation between vitamin D serum level 

with each of serum calcium, phosphorus, 

alkaline phosphatase and parathyroid 

hormone among TB patients and controls. 

 

The correlation between vitamin D serum 

concentration  and serum levels of calcium, 

phosphorus and alkaline phosphatase at baseline 

was not statistically significant. Parathyroid 

hormone, on the other hand, showed a significant 

negative correlation with vitamin D serum 

concentration. However, although still negatively 

correlated, this statistical significance was lost 

after 2 and 5 months after starting TB treatment 

(Figures 1). 

 

 
Figure 1: Correlation between vitamin D serum concentration 

measured by chemiluminescent immunoassay, and serum level of 

parathyroid hormone at baseline (a significant negative 

correlation, P= 0.015). 

 

The relationship between different variables 

and the mean level of serum vitamin D level 

in TB patients. 

Variables that showed statistically significant 

differences in the means of vitamin D serum 

levels include: age (significantly lower level in 

those below 18 years of age), smoking 

(unexpectedly, adult male smokers had 

significantly higher mean level than adult male 

non-smoker), gender (males had significantly 

higher level than females), occupation (patients 

with outdoor occupations had significantly 

higher levels than indoor ones), and skin color 

(patients with dark brown had significantly 

higher mean level than those with light brown 

skin).   

Although statistically insignificant, there was a 

trend toward increased vitamin D serum level 

with increasing duration of sun exposure (mean 

levels of 9.42±5.73, 12.42±7.61 and 13.1±6.98 
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ng/ml for < 20, 20-60, > 60 minutes of daily 

sun exposure respectively). 

Contribution of various variables to changes 

in vitamin D serum levels using logistic 

regression analysis. 

 

Analysis by binary logistic regression showed 

that age, is the significant contributor to 

vitamin D deficiency (P = 0.032, Odd ratio 

1.054, CI: 1.004-1.107). 

 

Discussion 

The present study showed that vitamin D 

deficiency was highly prevalent in TB patients 

where more than 80% of them had a vitamin D 

level below 20 ng/ml. Even when a lower cut-off 

point was used (< 10 ng/ml), the percentage of 

deficiency was still high. However, it is not 

different from that in control normal subjects. 

Several studies had reported that vitamin D 

deficiency is a risk factor for TB infection.[4 -11] 

As an example, it was found that 57% of TB 

patients showed vitamin D deficiency compared 

with 33% in their controls with a significantly 

low level of vitamin D in females with TB 

compared with males.[8] In contrast, Musarurwa 

et al, [19] had reported that sufficient vitamin D 

levels were associated with more incidence of 

sputum smear-positive pulmonary TB. Higher 

levels of vitamin D were, also, considered a risk 

factor for progression to active TB.[20] 

The highly prevalent vitamin D deficiency in our 

region does not seem to represent a risk factor for 

development of tuberculosis, since most of 

patients with smear-positive pulmonary TB 

became negative after treatment. Ralph et al.[21], 

also, found that there was no difference between 

TB patients and controls regarding 25(OH)D 

level. 

 

The prevalence of vitamin D deficiency among 

TB patients varied among different studies 

conducted in different countries. It is as high as 

in the present study, and as low as 8.5% in a study 

conducted in West Africa.[7] These variations 

may result from the use of different methods of 

vitamin D assay, different cutt-off points used to 

define vitamin D deficiency, the presence of co-

morbidities among the study population, 

socioeconomic status, exposure to sunlight, 

nutrition, race and traditional/cultural traits.[11] 

 

An association between vitamin D deficiency and 

increased risk of tuberculin skin test conversion, 

and having an active TB infection among those 

with latent TB was found by a meta-analysis 

published by Huang et al.[5] The latter analysis 

suggested that vitamin D deficiency could be a 

risk factor for TB more than being a result of its 

consequences, since the level of vitamin D was 

not significantly affected by anti-TB treatment. In 

contrast, vitamin D deficiency was considered as 

a consequence of TB infection, due to up-

regulation and increased expression of 

CYP27B1, resulting in an increase in the 

conversion of 25(OH)D to the active 

1,25(OH)2D. This means that an increase in the 

level of 1,25(OH)2D occurs with deficiency of 

25(OH)D.[5]   

 

In the present study, when patients were followed 

two months after starting anti-TB treatment, the 

mean level of serum vitamin D was significantly 

lower than the mean at baseline. Two months of 

anti-TB treatment increased the percentage of 

vitamin D deficient patients (when the cut-off 

point < 20 ng/ml) to more than 90%, with no 

patient having sufficient vitamin D range. The 
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majority (96%) of those followed for 5 months 

were in the deficient range of vitamin D. A 

consistent reduction in plasma level of 25(OH)D 

of about 70% was also found by Brodie et al.[22], 

in eight males following 2-week administration 

of daily oral 600 mg of rifampicin. This reduction 

had been explained by the powerful enzyme 

inducing effect of rifampicin. Another 

explanation for this lower mean level of vitamin 

D after 2 months of starting anti-TB treatment is 

that the majority of patients in the present study 

were followed during winter and spring seasons 

which represent seasons of lower exposure to 

solar radiation; the main source of vitamin D. A 

strong association was found between vitamin D 

deficiency among household contacts and 

winter/spring seasons.[23] Similarly, Zhao et al.[24] 

showed that vitamin D deficiency was more 

among TB patients who were registered in cold 

months than those registered in warm months and 

explained that by less exposure to sun during 

those months. Levis et al.[25], found a statistically 

significant increase in the concentration of 

25(OH)D by 14% during summer season 

compared with winter. 

 

On the other hand, a study conducted in northern 

Tanzania showed that the median concentration 

of 25(OH)D was increased after 2 months of 

starting anti-TB treatment (from 91 nmol/L to 

101 nmol/L). This increase had been attributed to 

the nutritional improvement and increased 

exposure to sunlight.[26] 

A number of paradoxical results had been 

encountered in the present study. The correlation 

of smoking with higher vitamin D levels among 

TB patients had been mentioned previously. 

Similarly, and because of vitamin D is a fat-

soluble vitamin, it can be stored in adipose tissue 

and its serum level in obese people is expected to 

be low.[27] The reverse was found in the present 

study, whereas the BMI increased, the prevalence 

of vitamin D deficiency decreased (from 100% 

deficient with BMI less than 18.5 to 75% with 

BMI more than 30). This points to the fact that 

changes in vitamin D level in the blood is difficult 

to be related to one or two variables and can result 

from interaction of a good number of factors. 

People with darker skin such as African 

Americans or Hispanics were reported to have 

much lower vitamin D levels than those with 

lighter skin. African American race was found to 

be linked with vitamin D deficiency, where it was 

found higher than expected, in comparison to 

Americans with white complexion.[28]  

Looker et al.[29] found the mean vitamin D level 

highest in non-Hispanic whites followed by 

Mexican Americans, and lowest in non-Hispanic 

blacks. It had been suggested that absorption of 

UVB by melanin in people with black skin can 

affect the synthesis of vitamin D and increase the 

risk of vitamin D deficiency.[28] In the present 

study, TB patients with darker skin had 

significantly higher vitamin D serum levels. In 

contrast to black race, this dark skin might result 

from sufficient sun exposure and more vitamin D 

synthesis.   

Conclusion 

vitamin D deficiency is highly prevalent in our 

region, but it does not seem to represent a risk 

factor for development of tuberculosis. Vitamin 

D deficiency did not appear to affect the response 

of patients to anti-TB treatment. Anti-

tuberculosis drugs can significantly reduce 

vitamin D level particularly two months after 

starting treatment. Analysis by binary logistic 

regression showed that young age represented a 

risk factor for vitamin D deficiency. 



The Medical Journal of Basrah University 

(2021); 39(1): 61-72 

Vitamin D deficiency and Tuberculosis in Basrah: The 

Effect of Anti-tuberculosis Drugs 

    

 

http://dx.doi.org/10.33762/mjbu.2021.128899.1047        Page 69 

 

 

Conflict of interest: The authors declare no 

conflict of interest. 

Financial Support: None declared.  

 

References 

1. Rachow A, Ivanova O, Wallis R, 

Charalambous S, Jani I, Bhatt N, et 

al. TB sequel: incidence, 

pathogenesis and risk factors of 

long-term medical and social 

sequelae of pulmonary TB - a study 

protocol. BMC Pulm Med. 2019; 

19, 4. Doi. 10.1186/s12890-018-

0777-3. 

2. Karadakhy K, Othman N, 

Ibrahimm F, Saeed AA, Amin 

AAH. Tuberculosis in 

Sulaimaniyah, Iraqi Kurdistan: A 

Detailed Analysis of Cases 

Registered in Treatment Centers. 

Tanaffos. 2016; 15, 197-204. 

3. Loddenkemper R, Lipman M, 

Zumla A. Clinical Aspects of Adult 

Tuberculosis. Cold Spring Harb 

Perspect Med. 2016; 6, a017848. 

Doi: 10.1101/cshperspect.a017848. 

4. Nnoaham KE, Clarke A. Low 

serum vitamin D levels and 

tuberculosis: a systematic review 

and meta-analysis. Int J Epidemiol. 

2008; 37, 113-119.  

5. Huang SJ, Wang XH, Liu ZD, Cao 

WL, Han Y, Ma AG, et al. Vitamin 

D deficiency and the risk of 

tuberculosis: a meta-analysis. Drug 

Des Devel Ther. 2017; 11, 91-102.  

6. Workineh M, Mathewos B, Moges 

B, Gize A, Getie S, Stendahl O, et 

al. Vitamin D deficiency among 

newly diagnosed tuberculosis 

patients and their household 

contacts: a comparative cross-

sectional study. Arch. Public 

Health. 2017; 75, 25 . 

Doi:10.1186/s13690-017-0195-7. 

7. Wejse C, Olesen R, Rabna P, 

Kaestel P, Gustafson P, Aaby P, et 

al. Serum 25-hydroxyvitamin D in 

a West African population of 

tuberculosis patients and 

unmatched healthy controls. Am J 

Clin Nutr. 2007; 86, 1376-1383. 

Doi: 10.1093/ajcn/86.5.1376. 

8. Iftikhar R, Kamran SM, Qadir A, 

Haider E, Bin Usman H. Vitamin D 

deficiency in patients with 

tuberculosis. J Coll Physicians Surg 

Pak. 2013; 23, 780-783.  

9. Kim JH, Park JS, Cho YJ, Yoon HI, 

Song JH, Lee CT, et al. Low serum 

25-hydroxyvitamin D level: an 

independent risk factor for 

tuberculosis? Clin Nutr. 2014; 33, 

1081-1086.  

10. Junaid K, Rehman A, Jolliffe DA, 

Saeed T, Wood K, Martineau AR. 

Vitamin D deficiency associates 



The Medical Journal of Basrah University 

(2021); 39(1): 61-72 

Vitamin D deficiency and Tuberculosis in Basrah: The 

Effect of Anti-tuberculosis Drugs 

    

 

http://dx.doi.org/10.33762/mjbu.2021.128899.1047        Page 70 

 

with susceptibility to tuberculosis 

in Pakistan, but polymorphisms in 

VDR, DBP and CYP2R1 do not. 

BMC Pulm Med. 2016; 16, 73. 

Doi:10.1186/s12890-016-0240-2. 

11. Tessema B, Moges F, Habte D, 

Hiruy N, Yismaw S, Melkieneh K, 

et al. Vitamin D deficiency among 

smear positive pulmonary 

tuberculosis patients and their 

tuberculosis negative household 

contacts in Northwest Ethiopia: a 

case-control study. Ann Clin 

Microbiol Antimicrob. 2017; 16, 

36. Doi:10.1186/s12941-017-0211-

3. 

12. Maceda EB, Gonçalves CCM, 

Andrews JR, Ko AI, Yeckel CW, 

Croda J. Serum vitamin D levels 

and risk of prevalent tuberculosis, 

incident tuberculosis and tuberculin 

skin test conversion among 

prisoners. Sci Rep. 2018; 8, 997. 

Doi:10.1038/s41598-018-19589-3. 

13. Hollis BW, Wagner CL. Clinical 

review: The role of the parent 

compound vitamin D with respect 

to metabolism and function: Why 

clinical dose intervals can affect 

clinical outcomes. J Clin 

Endocrinol Metab. 2013; 98, 4619–

4628. Doi: 10.1210/jc.2013-2653. 

14. Bassil D, Rahme M, Hoteit M, 

Fuleihan Gel H. Hypovitaminosis D 

in the Middle East and North 

Africa: Prevalence, risk factors and 

impact on outcomes. 

Dermatoendocrinol. 2013; 5, 274-

298.  

15. Medrano M, Carrillo-Cruz E, 

Montero I, Perez-Simon JA. 

Vitamin D: Effect on 

Haematopoiesis and Immune 

System and Clinical Applications. 

Int J Mol Sci. 2018; 19, 2663. 

Doi:10.3390/ijms19092663. 

16. Kennel KA, Drake MT, Hurley DL. 

Vitamin D deficiency in adults: 

when to test and how to treat. Mayo 

Clin Proc. 2010; 85, 752-757.  

17. Lim JU, Lee JH, Kim JS, Hwang 

YI, Kim TH, Lim SY, et al.  

Comparison of World Health 

Organization and Asia-Pacific body 

mass index classifications in COPD 

patients. Int J Chron Obstruct 

Pulmon Dis. 2017; 12, 2465-2475.  

18. Yaqoob HA, Haddad NS, Jawad 

AM. Serum vitamin D level, 

measured by two methods, in a 

sample of normal subjects in 

Basrah. The Medical Journal of 

Basrah University.2019; 37, 106-

114. 

 

     

19. Musarurwa C, Zijenah LS, Duri 

DZ, Mateveke-Dangaiso K, 



The Medical Journal of Basrah University 

(2021); 39(1): 61-72 

Vitamin D deficiency and Tuberculosis in Basrah: The 

Effect of Anti-tuberculosis Drugs 

    

 

http://dx.doi.org/10.33762/mjbu.2021.128899.1047        Page 71 

 

Mhandire K, Chipiti MM, et al. 

Association of high serum vitamin 

D concentrations with active 

pulmonary TB in an HIV co-

endemic setting, Harare, 

Zimbabwe. BMC Infect. Dis. 2017; 

17, 142. Doi:10.1186/s12879-017-

2243-x. 

20. Owolabi O, Agbla S, Owiafe P, 

Donkor S, Togun T, Sillah AK, et 

al. Elevated serum 25-hydroxy 

(OH) vitamin D levels are 

associated with risk of TB 

progression in Gambian adults. 

Tuberculosis (Edinb). 2016; 98, 86-

91.  

21. Ralph AP, Rashid Ali MRS, 

William T, Piera K, Parameswaran 

U, Bird E, et al. Vitamin D and 

activated vitamin D in tuberculosis 

in equatorial Malaysia: a 

prospective clinical study. BMC 

Infect Dis. 2017; 17, 312. doi: 

10.1186/s12879-017-2314-z. 

22. Brodie MJ, Boobis AR, Dollery 

CT, Hillyard CJ, Brown DJ, 

Macintyre I, et al. Rifampicin and 

vitamin D metabolism. Clin 

Pharmacol Ther. 1980; 27, 810-

814.   

23. Balcells ME, García P, Tiznado C, 

Villarroel L, Scioscia N, Carvajal 

C, et al. Association of vitamin D 

deficiency, season of the year, and 

latent tuberculosis infection among 

household contacts. PLoS One. 

2017; 12, e0175400. 

Doi:10.1371/journal.pone.0175400

. 

24. Zhao X, Yuan Y, Lin Y, Zhang T, 

Ma J, Kang W, et al. Vitamin D 

status in tuberculosis patients with 

diabetes, prediabetes and normal 

blood glucose in China: a cross-

sectional study. BMJ Open. 2017; 

7, e017557. Doi:10.1136/bmjopen-

2017-017557. 

25. Levis S, Gomez A, Jimenez C, 

Veras L, Ma F, Lai S, et al. Vitamin 

d deficiency and seasonal variation 

in an adult South Florida 

population. J Clin Endocrinol 

Metab. 2005; 90, 1557-1562.  

26. Tostmann A, Wielders JP, Kibiki 

GS, Verhoef H, Boeree MJ, Van 

Der Ven AJ. Serum 25-hydroxy-

vitamin D3 concentrations increase 

during tuberculosis treatment in 

Tanzania. Int J Tuberc Lung Dis. 

2010; 14, 1147-1152.  

27. Shinkov A, Borissova AM, 

Dakovska L, Vlahov J, Kassabova 

L, Svinarov D. Winter 25-

hydroxyvitamin D levels in young 

urban adults are affected by 

smoking, body mass index and 

educational level. Eur J Clin Nutr. 

2015; 69, 355-360.  



The Medical Journal of Basrah University 

(2021); 39(1): 61-72 

Vitamin D deficiency and Tuberculosis in Basrah: The 

Effect of Anti-tuberculosis Drugs 

    

 

http://dx.doi.org/10.33762/mjbu.2021.128899.1047        Page 72 

 

28. Pallav K, Riche D, May WL, 

Sanchez P, Gupta NK. Predictors of 

vitamin D deficiency in 

inflammatory bowel disease and 

health: A Mississippi 

perspective. World J 

Gastroenterol. 2017; 23, 638–645.  

29. Looker AC, Dawson-Hughes B, 

Calvo MS, Gunter EW, Sahyoun 

NR. Serum 25-hydroxyvitamin D 

status of adolescents and adults in 

two seasonal subpopulations from 

NHANES III. Bone. 2002; 30, 771-

777. 

 

 

  

 

 لاصة الخ
 نقص فيتامين "د" والتدرن في البصرة: تاثيرالادوية المضادة للتدرن  

 التدرن.  بينها  من الصحية  المشكلات من   واسعة  ومجموعة المنخفضة ( د )  فيتامين مستويات  بين ارتباط  : هناك الدراسة خلفية 
  التدرن   مرضى  عند  وكذلك  بالعلاج،  البدء   قبل  لهم  المماثلة   الضابطة  والعينة  التدرن  مرضى  بين الدم  مصل  في( د)   فيتامين  تركيز الهدف: لقياس

 المعالجة.   بدء  بعد أشهر   وخمسة شهرين  بعد
.  2019  حزيران   إلى  2018  أيلول   من  الفترة  خلال  للتدرن وكلية الطب  في البصرة )العراق(  البصرة  مركز  في   الدراسة  هذه  اجراء  : تمالطرائق 

  قياس   تم.  مرض  اي  من  ظاهريا  يشكون  لا  الذين  من  لهم  الضابطة  والعينة  بالتدرن  للاصابة  حديثا    المشخصين  المشتركين في الدراسة هم المرضى
المقايسة   باستعمال  الدم   مصل  في(  د )  فيتامين    ،   الكالسيوم )  اخرى  معايي   قياس   تم   كيمياويا , كما  المتلألئة  الدقيقة  للجسيمات  المناعية  طريقة 

 . للدرقية( وغيها المجاورة الغدة  هرمون القلوي،  الفوسفاتاز  إنزيم الفوسفور، 
 وعددهم)  الضابطة  والعينة(  56  وعددهم)  العلاج  قبل  التدرن  مرضى  بين(  د )  فيتامين  مستوى  معدل  في  إحصائيا    معتد    فرق  هناك   يكن  : لمالنتائج

  من  أكثر  لدى  كان  حيث  بالعلاج  البدء  قبل   قياسه  تم   عندما  الضابطة  ومجموعتهم  المرضى   في   مرتفعا  (  د )  فيتامين  نقص  انتشار  معدل  وكان (.  57
  معدل  كان  للتدرن  المضاد  العلاج   بدء  من   شهرين  بعد   المرضى  متابعة   تمت  مل. وعندما /نانوغرام   20  من  أقل(  د )  فيتامين  مستوى  منهم٪  80

(  د)  فيتامين   لنقص   الواسع   الانتشار   من   الرغم   بالعلاج.  وعلى   البدء   قبل   بمستواه  مقارنة   احصائيا    معتد  وبفارق   أقل   الدم   في (  د)   فيتامين   مستوى 
 العلاج.  بدء  من  شهرين  بعد البلغم سالبي  الى  تحولوا,  منهم ثلاثة  عدا, البلغم موجبي الرئوي  التدرن مرضى جميع   فان, التدرن  مرضى  بين

ولا يوجد فرق معتد اخصائيا في مستوى الفيتامين لدى مرضى التدرن قبل بدء    منطقتنا  في  الانتشار  واسع(  د )  فيتامين  نقص  ان   : يبدوالاستنتاج 
   للتدرن  المضادة  للأدوية  الرئوي التدرن  مرضى  عند العلاجية  الاستجابة  على يؤثر  لم  وانه كما,  العلاج ومجموعتهم الضابطة 

   


