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Review Article

ABSTRACT
Vitamin A deficiency has been commonly observed in
patients with tuberculosis. Low serum retinol levels return to
normal after antituberculosis treatment even when no
supplements are provided. The deficiency of vitamin A
observed in patients with tuberculosis might have contributed
to the development of tuberculous disease in them.
Alternatively, deficiency could be the result of loss of appetite,
poor intestinal absorption, increased urinary loss of vitamin
A or acute phase reaction in TB. Vitamin A deficiency lowers
immunity while vitamin A supplementation reduces morbidity
and mortality, particularly from measles and diarrhoea.
Vitamin A supplementation also decreases the mortality rate
in HIV-infected children and delays the progression of HIV
disease in infected subjects. A higher incidence of lung cancer
and increased mortality have been observed in smokers after
beta-carotene supplementation. Zinc deficiency is also common
in tuberculosis, which may impose a secondary vitamin A
deficiency. Clinical trials have shown conflicting results
regarding the effect of supplementation of vitamin A, alone
or with other micronutrients, on time taken to sputum
conversion in patients with pulmonary tuberculosis.
Supplementation with multiple micronutrients (including
zinc) rather than vitamin A alone may be more beneficial in
patients with tuberculosis, but clinical trials on such a
combination are lacking.
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INTRODUCTION
Vitamin A deficiency has been found to be associated with
many infectious diseases.1 A high prevalence of vitamin A
deficiency has been observed in patients with pulmonary
tuberculosis (TB),2–9 which is more pronounced in those co-
infected with HIV.2,5,8 This indicates an association between
vitamin A deficiency and TB. A few studies have shown that
low vitamin A levels return to normal after antituberculosis
treatment (ATT) even in the absence of vitamin A
supplementation.4,5,10 To assess the possible role of vitamin A
supplementation in the treatment of patients with TB, the
available evidence was reviewed.

VITAMIN  A  LEVELS  AND  TUBERCULOSIS
A serum retinol level of <0.70 µmol/L (20 µg/dl) is currently used
as the cut-off for determining vitamin A deficiency.11,12 The best
way to study the nature of the association between vitamin A
deficiency and TB would be a cohort study. There is only one
such study by Getz et al.13 in the 1940s which included 1100 men
who were followed for 5 years and did not have TB at the start
of the study. Clinical, radiological and laboratory evaluations
were done over this period and 16 men developed TB. Of these,
13 men (81.3%) had consistently low plasma vitamin A levels,
while only 317 of 1058 (30%) who remained free from TB had low
vitamin A levels13 (relative risk=2.70; 95% CI: 2.10–3.48;
p=0.00001). Exposure to TB did not differ between men who
developed TB and those who did not. This cohort study
showed a higher probability of developing TB in vitamin A-
deficient subjects, indicating their higher susceptibility to TB
disease.

Hanekom et al.3 found low plasma vitamin A levels to be
associated with more extensive or severe disease, and low
levels of retinol-binding protein (RBP), prealbumin and albumin.
They also found that high dose vitamin A supplementation had
no effect on the outcome of the disease. Ramachandran et al.4

also found lower serum vitamin A levels in patients with
pulmonary TB; these levels increased following ATT but
without vitamin A supplementation. Mugusi et al.5 also observed
lower serum vitamin A levels in patients with pulmonary TB,
which increased after 2 months of ATT in HIV-negative cases
but not in HIV-positive ones. Karyadi et al.6 and van Lettow et
al.2 showed that retinol levels were markedly low in patients
with pulmonary TB with wasting (wasting was defined as a
body mass index <18.5 kg/m2). Koyanagi et al.7 found lower
serum concentrations of retinol and zinc in patients with
pulmonary TB as compared with healthy volunteers. In their
study, patients with pulmonary TB with higher levels of C-
reactive protein (CRP >50 mg/L)—indicative of an acute phase
reaction (APR)—had lower serum concentrations of retinol and
zinc than those with lower CRP concentrations. Rwangabwoba
et al.8 from Rwanda reported that 29% of patients with TB who
were HIV-positive had serum vitamin A levels <1.05 µmol/L.
Women had lower levels than men and patients with recent
weight loss had lower vitamin A levels than those without
weight loss.

These studies have shown that in developing countries
patients with TB, especially those with wasting and/or HIV
infection, have low vitamin A levels. This could be because
patients with vitamin A deficiency have an increased risk of

Role of vitamin A supplementation in the treatment of tuberculosis

MURLI  L. MATHUR

Desert Medicine Research Centre, New Pali Road, Jodhpur 342005,
Rajasthan, India; murlimathur@dmrcjodhpur.org,
murlimathur@gmail.com

© The National Medical Journal of India 2007



17MATHUR : ROLE OF VITAMIN A SUPPLEMENTATION IN THE TREATMENT OF TUBERCULOSIS

developing TB, as observed by Getz et al.,13 or because
development of active TB may decrease plasma vitamin A
levels. The first hypothesis can be tested only by cohort studies
that include healthy subjects till a proportion of them develop
TB. Such studies are lacking. The mechanism by which lowered
serum retinol has an effect on TB may be related to (i) poor
dietary intake due to loss of appetite, ignorance or inability to
afford green leafy vegetables and fruits, (ii) poor absorption of
vitamin A from the intestine, (iii) increased excretion of vitamin
A in the urine14–16 (impaired tubular reabsorption of low molecular
weight proteins such as RBP appears to be a cause of urinary
retinol loss15), (iv) a transient reduction in the transcription of
messenger RNA, resulting in decreased release of RBP from the
liver into the blood,17 or (v) an increased uptake of retinol by
specific target tissues.18 The last two responses may be initiated
by inflammatory cytokines which are produced early in response
to the infectious stimulus,19,20 though the relationship between
acute phase proteins and serum/plasma vitamin A levels has
not been considered in the above studies.

ACUTE PHASE REACTION AND PLASMA VITAMIN A
LEVELS
Positive acute phase proteins are defined as proteins whose
concentration increases by 25% or more during infection,
inflammation or trauma.21–23 The precise effect of the APR on the
metabolism of vitamin A is unclear, but it is well documented
that infections result in lowered serum retinol levels and hepatic
vitamin A stores.24 An APR is known to occur during the course
of TB and levels of most acute phase proteins increase while
those of others (e.g. transferrin) decrease.25 The levels of acute
phase proteins gradually fall with treatment.26–28 This might be
the reason for the rise in vitamin A levels in patients with TB after
treatment, and has been observed in patients who are HIV-
negative5 and do not smoke.9

RBP is a negative acute phase protein that is a serum carrier
protein for vitamin A. The low vitamin A levels observed in TB
are likely to be due to reduced RBP concentration which results
in impairment of the hepatic release of vitamin A. A meta-
analysis by Thurnham et al.29 showed that plasma retinol
concentration is affected by levels of acute phase proteins. The
former is much higher in people with normal concentrations of
acute phase proteins than in those with raised concentrations.
They recommended that while interpreting plasma retinol
concentrations, these values should be corrected using serum
CRP and alpha 1-acid glycoprotein concentrations.29 Similar
observations have been made by Stephensen and Gildengorin.30

It is therefore necessary to consider the level of CRP and extent
of activation of the APR while interpreting serum vitamin A
concentrations in patients with TB.7 Thurnham et al.29 analysed
data from 15 studies on concentrations of plasma retinol and
one or more acute phase proteins (α1-acid glycoprotein, α1-
antichymotrypsin, CRP or serum amyloid A) and found retinol
levels to be much higher in people with normal concentrations
of acute phase protein than in those with raised concentrations.
The reduction in plasma retinol level among individuals with
infection compared with healthy individuals was 13% (during
the incubation phase), 24% (early convalescence) and 11% (late
convalescence). Estimates of vitamin A deficiency in individuals
without raised acute phase proteins (healthy group) were the
same as those obtained by adjustment of plasma retinol
concentrations in the whole group. They suggested that when
amounts of α1-antichymotrypsin and α1-acid glycoprotein are

higher than their respective thresholds, plasma retinol
concentrations should be increased by 16%–19% to compensate
for subclinical infection. Karyadi et al.6 found that plasma
retinol concentration did not correlate with CRP in patients with
TB and presented the argument that CRP is an acute phase
protein whose concentration changes rapidly as a result of
infection. Thus, CRP may not provide an accurate assessment
for acute phase changes in plasma retinol during a chronic
illness such as TB, as low plasma retinol in such patients may
be the result of a primary deficiency. These studies suggest that
the vitamin A deficiency observed in patients with TB is partly
due to the APR and may not be an indication for vitamin A
supplementation (Table I).

VITAMIN A SUPPLEMENTATION
Table II details the results of some studies on serum vitamin A
level after ATT with and without vitamin A supplementation in
patients with pulmonary TB. Karyadi et al.31 reported a rise in
plasma retinol concentrations, earlier sputum conversion and
faster resolution of radiological lesions following vitamin A and
zinc supplementation during ATT. In those who received
supplementation, the increase in plasma retinol concentration
correlated with a reduction in the mean lesion area after 6 months
of ATT. No other study has shown a beneficial effect of vitamin
A supplementation in pulmonary TB. Hanekom et al.3 did not
observe any effect of high dose vitamin A therapy on disease
outcome in South African children with TB. Range et al.33,34

have shown that vitamin A and other vitamin and mineral
supplementation does not improve sputum conversion and
overall survival in patients with pulmonary TB. It has also been
observed that in patients with pulmonary TB receiving ATT
vitamin A levels tend to normalize even when vitamin A supple-
mentation is not given4,5,10,31 suggesting that supplementation
may not be necessary. On the other hand, adverse effects of
beta-carotene supplementation in the form of a higher incidence
of lung cancer and higher mortality have been reported.

The alpha-tocopherol, beta-carotene (ATBC) cancer
prevention study35 was a randomized, double-blind, placebo-
controlled, primary prevention trial done to assess whether
supplementation with alpha-tocopherol, beta-carotene or both
would reduce the incidence of lung cancer in male smokers.
Among men who received beta-carotene, an excess cumulative
incidence of lung cancer was observed after 18 months, which
increased progressively thereafter. The total mortality was
higher among those who received beta-carotene, primarily
because there were more deaths from lung cancer and ischaemic
heart disease.35 In the beta-carotene and retinol efficacy trial
(CARET),36 the effect of a combination of 30 mg of beta-carotene
per day and 25 000 IU of retinol (vitamin A) per day in the form
of retinyl palmitate for about 4 years was evaluated in smokers,
former smokers and workers exposed to asbestos. The results
showed significantly higher post-intervention risk of lung
cancer and all-cause mortality for the intervention group
compared with the placebo group. The risks remained higher
even after 5 years of stopping the intervention though at that
time the difference was not statistically significant.37 An
important clue about this negative interaction emerged from a
small randomized trial of moderate dose 13-cis-retinoic acid in
subjects who had evidence of metaplasia of the lung, an early
premalignant lesion. Lee et al.38 showed that while the retinoid
was ineffective in reversing the premalignant lesion in individuals
who continued smoking, there was a cooperative effect between
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retinoid and smoking cessation in the lungs of those individuals
who stopped smoking; these individuals had improvement in
metaplasia, upregulation of retinoic acid receptor-beta (RARB)39

and downregulation of proliferation.40 These findings  showed
that in smokers, former smokers and non-smokers the effects of
retinoids and certain carotenoids were different. It can be
extrapolated that for vitamin A supplementation to be beneficial
in TB it should be accompanied by cessation of smoking;
otherwise it may even be harmful.

VITAMIN A AND ZINC
The fact that Karyadi et al.31 found a combination of vitamin A
and zinc supplementation beneficial in TB and Hanekom et al.3

did not find any beneficial effect of vitamin A therapy in children
with TB might indicate an important role for zinc deficiency,
which is also common in patients with TB.2,41–46 Serum zinc levels
are low in patients with TB and increase with ATT.41,44 Christian
and West47 reviewed the interactions of vitamin A and zinc in
cross-sectional, observational and supplementation clinical
trials, and concluded that zinc deficiency could impose a
secondary vitamin A deficiency in protein–energy deficient
populations. This might be the explanation for the observation
of a strong association between vitamin A deficiency and
wasting in patients with TB.2,8 Zinc has been shown to be
essential in vitamin A metabolism as it is required for mobilization
of vitamin A from the liver. Two common mechanisms postulated
to explain this dependence relate to the regulatory role of zinc
in vitamin A transport mediated through protein synthesis; and
the oxidative conversion of retinol to retinal, which requires the

action of a zinc-dependent retinol dehydrogenase enzyme.47

During the APR, plasma zinc and iron levels also decrease due
to hepatic sequestration. Decreased retinol levels may be
caused by reduced mobilization of RBP from the liver due to zinc
deficiency, as RBP is a zinc-dependent protein.20

Circulating and hepatic concentrations of retinol have been
observed to fall and rise in experimental zinc deficiency and
repletion, respectively, in animals fed adequate amounts of
vitamin A.47 Therefore, supplementation with vitamin A may
not be beneficial in TB without correction of the zinc deficiency.
This may be the reason for the observation of Mahalanabis48

that vitamin A supplementation did not benefit children with
acute lower respiratory tract infection though zinc supple-
mentation did. It is worth mentioning here that zinc deficiency
affects about one-third of the world’s population.49 In a clinical
trial conducted by Range et al.33,34 the group that received zinc
was not given a vitamin A supplement, and the group that
received all vitamins and minerals was not given zinc, which
might be the reason for not finding a beneficial effect in either
of the two groups. On the other hand, Karyadi et al.31 used zinc
and vitamin A supplementation simultaneously and
demonstrated a beneficial effect.

POSSIBLE MECHANISM OF EFFECT OF VITAMIN A IN
TUBERCULOSIS
Infection with Mycobacterium tuberculosis is very common in
India but only a few develop active disease. It is the individual’s
immune response that decides whether the bacteria engulfed by
alveolar macrophages are killed, contained or multiply, leading

TABLE I. Results of studies on serum vitamin A levels in patients of pulmonary tuberculosis (TB)
Author (year) Prevalence of vitamin A Mean serum/plasma Study subjects

deficiency (retinol <0.70 vitamin A level
µmol/L, i.e. <20 µg/dl)

Hanekom et al.3 62% 18.1 (10.3) µg/dl South African children with
(1997) pulmonary TB
van Lettow et al.2 58.6% in HIV-negative cases; 0.636 (0.367, 1.104) µmol/L in HIV- Patients of pulmonary TB in Malawi
(2004) 57.3%–66.7% in HIV-positive negative cases; 0.522–0.603 µmol/L (222 HIV-negative and 579 HIV-

cases in HIV-positive cases positive cases)
Ramachandran et al.4 81% patients of pulmonary TB 21.2 µg/dl in pulmonary TB compared Patients of pulmonary TB (47),
(2004) had serum vitamin A <30 µg/dl with 42.2 µg/dl in their own household healthy contacts of TB cases (46) and

contacts and 48.1 µg/dl in normal healthy normal subjects (30) from
healthy subjects south India

Mugusi et al.5 (2003) 89.7% in HIV-negative cases 15.0 (3.9) µg/dl in HIV-negative cases 100 patients of pulmonary TB and
of pulmonary TB (35/39); of pulmonary TB; 13.1 (5.6) µg/dl in 144 blood donors in Tanzania
90.1% in HIV-positive cases HIV-positive cases of pulmonary TB;
of pulmonary TB (55/61); 26.6 (5.4) in HIV-negative blood donors;
9.1% in HIV-negative blood 18.8 (5.7) in HIV-positive blood donors
donors (9/99); 64.4% in HIV-
positive blood donors (29/45)

Karyadi et al.6 33% in pulmonary TB and 0.89 (0.4) µmol/L compared with 41 pulmonary TB patients and
(2000) 13% in controls 1.09 (0.6) µmol/L in healthy controls 41 healthy controls from Indonesia

(group with BMI <18.5);
1.22 (0.5) µmol/L compared with
1.32 (0.6) µmol/L in healthy controls
(group with BMI >18.5)

Rwangabwoba 29% had serum vitamin A 1.42 (0.63) µmol/L 94 HIV-positive patients of pulmonary
et al.8 (1998) levels <1.05 µmol/L TB from Rwanda
Madebo et al.9 — 0.90 (0.80, 0.99) µmol/L in 125 patients of pulmonary TB from
(2003) pulmonary TB patients; 2.49 (2.25, Ethiopia, 45 healthy blood donors from

2.73) in healthy Ethiopians; 2.33 (2.19, Ethiopia and 25 healthy Norwegian
2.47) in healthy Norwegians blood donors 
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to a flare-up of the infection and development of disease. The
effect of vitamin A on an individual’s immunity against TB is
possibly the key issue. Layton and Youmans50 quantitatively
altered the vitamin A component of a synthetic diet to determine
its effect on the resistance of albino mice to infection with
Mycobacterium tuberculosis. The animals were challenged
after the first 2 weeks of feeding and the percentage that
survived acute death was determined. Vitamin A concentrations
ranging from 0 to 320 000 units/kg of diet were studied in 4
experiments. Vitamin A enhanced survival when it was increased
from the normal level of 20 000 units/kg of diet to 160 000 units,
but further increase reduced survival. However, excessive
levels were not toxic for the animals, since the controls gained
weight normally and appeared healthy. The alterations in vitamin
A had no effect on animal weight. In a similar experiment, the
effect of dietary vitamin A on T cell proliferation was studied in
chicks.51 Addition of small amounts of vitamin A enhanced the
T cell proliferative response, which increased with dietary
vitamin A supplementation until the diet contained 6660 µg/kg;
above this the response decreased. In animal studies, vitamin
A deficiency induces a shift from type 2 (humoral) to type 1
(cellular) cytokines,52 which is desirable in TB. Animal studies
have also shown that supplementation with vitamin A above
dietary requirements enhances inflammatory responses

accompanied by decreasing helper T (Th)-1 cells.53 The vitamin
A metabolite, retinoic acid, affects Th-1 and Th-2 development.
This effect is partly exerted through the modulation of antigen-
presenting cell functions. Retinoic acids also exert direct effects
on the T cells to suppress Th-1 development and enhance
Th-2 development via retinoic acid receptors.54 Supplementation
with very high doses of vitamin A may therefore suppress
Th-1 development, which is not desirable in TB.

In vitro studies have shown that retinoic acid can inhibit
multiplication of mycobacteria in the macrophages.55 In human
studies, vitamin A deficiency has been found to be associated
with a relative type 1 cytokine dominance and proportionately
more natural killer (NK) cells,52,56 both of which may be somewhat
beneficial to persons who are exposed to M. tuberculosis, HIV
or other intracellular organisms requiring a type 1 immune
response.57 Interestingly, vitamin A deficiency is also associated
with BCG vaccine scarring.52 Scarring after BCG vaccination is
associated with type 1 cytokines at the vaccination site, which
are indicative of a type 1 immune response to the vaccine.58,59

Increased numbers of Th and T-inducer lymphocytes have
been reported in human adults given oral beta-carotene
supplementation.60,61 The number of lymphoid cells with surface
markers for NK cells and for interleukin (IL)-2 and transferrin
receptors was also increased substantially in peripheral blood

TABLE II. Results of studies on serum vitamin A level after antituberculosis therapy (ATT) with and without vitamin A supplementation
in patients of pulmonary tuberculosis (TB)

Author (year) Intervention Results of follow up after few months of ATT
Karyadi et al.31 Micronutrient group (n=40) received 1500 retinol Sputum conversion (p<0.05) and resolution of X-ray lesion
(2002) equivalents (5000 i.u.) vitamin A (as retinyl acetate) (p<0.01) occurred earlier in the micronutrient group;

and 15 mg Zn (as zinc sulphate) daily for 6 months. retinol level increased in both groups.
Placebo group (n=40). Both groups received ATT.

Hanekom et al.3 High-dose vitamin A and ATT was given. High-dose vitamin A had no effect on disease outcome.
(1997)
Chandra32 (2004) One group received 400 µg vitamin A, 14 mg zinc and Higher sputum conversion at 2 months and 3 months in

some other micronutrients; placebo group received supplementation group; sample size very small and
calcium; ATT was given to both groups. limited power of study.

Range et al.33 One group given multi-micronutrient (vitamin A Compared to placebo, neither multi-micronutrient nor
(2005) 5000 i.u., vitamin B1 20 mg, vitamin B2 20 mg, zinc supplementation had significant effects on culture

vitamin B6 25 mg, vitamin B12 50 µg, folic acid conversion, but multi-micronutrient supplementation
0.8 mg, niacin 40 mg, vitamin C 200 mg, vitamin increased weight gain in TB patients.
E 60 mg, vitamin D3 200 i.u., selenium 0.2 mg and
copper 5 mg) supplementation and the other group
given zinc (45 mg). Effect of both compared with
placebo. Randomized, double-blind, placebo-controlled
two-by-two trial in Tanzania. ATT was given to
both groups.

Range et al.34 Pulmonary TB patients (499) were randomized, using No effects of MVM (relative risk [RR] 0.73; 95% CI: 0.43,
(2006) a two-by-two factorial design, to Zn (45 mg) or 1.23) and Zn (RR: 0.76; 95% CI: 0.46, 1.28).

placebo, and multivitamin-mineral (MVM=vitamins A, In HIV-positive patients, marginally significant effects of
B, C, D, E, and selenium and copper) or placebo. both MVM (RR: 0.60; 95% CI: 0.34, 1.05) and Zn (RR:
Survival status was ascertained at the end of the 0.63, 95% CI: 0.37, 1.08) were seen, and MVM and Zn
8-month ATT and supplementation period. combined reduced mortality (RR: 0.29; 95% CI: 0.10, 0.80;

interaction ratio 0.52).
Ramachandran Vitamin A supplementation was not given. Serum vitamin A levels increased in 31 (93%) of 37 patients.
et al.4 (2004) ATT was given. Mean level increased from 21.0 µg/dl (8.9–38.2) to

38.9 µg/dl (13.6–75.2) after treatment (p<0.001).
Mugusi et al.5 Vitamin A supplementation was not given. Mean serum vitamin A level increased from 15.0 (3.9) µg/dl
(2003) ATT was given. to 22.3 (5.1) µg/dl in HIV-negative cases of pulmonary TB

(p<0.0001). Mean serum vitamin A level showed a small
decline from 13.1 (5.6) µg/dl in HIV-positive cases of
pulmonary TB (p=0.14).

Wiid et al.10 (2004) Vitamin A supplementation was not given. ATT was given. Mean serum vitamin A level increased (p<0.001).
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mononuclear cells in individuals who had received beta-carotene
supplements.60,62 Enhanced NK cell cytotoxicity was observed
in human subjects given oral beta-carotene.63 Similarly, long
term beta-carotene supplementation in elderly (but not middle-
aged) men increased NK cell activity.64 In one study65 of
immunodeficient patients, many of whom were vitamin A
deficient, vitamin A supplementation led to a shift toward a type
2 profile, with increased production of IL-10 and immunoglobulin
A (IgA) in plasma and IgG in vitro, and decreased the production
of tumour necrosis factor alpha (TNF-α), a proinflammatory
type 1 cytokine in plasma. Plasma-soluble CD30 (sCD30) is the
result of proteolytic splicing from the membrane-bound form of
CD30, a putative marker of type 2 cytokine-producing cells.
Hanekom et al. found high sCD30 levels in children with TB,
which may reflect the presence of a type 2 cytokine response.
Nutritional compromise was associated with higher sCD30
levels and vitamin A therapy resulted in sCD30 levels decreasing
towards normal over time,66 while the sCD30 level also increased
with time in those who did not receive vitamin A supplementation.
From the available evidence, it seems that vitamin A can
improve immunity specifically against TB, but high doses may
be harmful.

CONCLUSION
Many studies have shown that patients with pulmonary TB
have vitamin A deficiency. However, these studies have not
taken account of the APR while interpreting vitamin A levels in
serum/plasma. In patients with TB it is nearly impossible to
accurately determine the vitamin A status prior to the onset of
TB. Hence, it is difficult to know whether the vitamin A deficiency
led to TB or TB led to vitamin A deficiency due to loss of
appetite, poor intestinal absorption and increased urinary loss.
Patients with advanced disease are more likely to be unemployed
and, therefore, it is also likely that socioeconomic factors
contribute to a poorer micronutrient intake in these patients.
The vitamin A deficiency observed in patients with TB may be
an indicator of the effect of a humoral reaction to TB. Zinc has
been shown to be essential in vitamin A metabolism as it is
required to mobilize vitamin A from the liver.67 Zinc deficiency
also affects the host defence in a variety of ways. It results in
decreased phagocytosis and leads to a reduced number of
circulating T cells and reduced tuberculin (purified protein
derivative [PPD]) reactivity, at least in animals.68 These
observations suggest that zinc deficiency could both precipitate
health consequences associated with vitamin A deficiency
and, through its gate-keeping role, lead to a secondary vitamin
A deficiency in human populations. Furthermore, zinc
supplementation of marginally nourished groups might be
expected to improve both zinc and vitamin A status and
associated health outcomes. Although vitamin A deficiency
could also interfere with zinc efficacy, data to support this
interaction are sparse. Clear evidence is lacking of the benefits
of vitamin A supplementation in TB in the absence of zinc
supplementation in humans. Some studies have shown that
vitamin A deficiency in TB is strongly associated with wasting.
Malnutrition predisposes to TB, and TB causes ‘consumption’,
and vitamin A deficiency is more pronounced in patients with
TB and wasting.2,8 This suggests that supplementation with
multiple micronutrients (including zinc) rather than vitamin A
alone may be more beneficial in TB. In a small study, Chandra32

showed better sputum conversion with ATT supplemented
with multivitamin–trace elements. Range et al.33,34 in a clinical

trial showed that supplementation of multiple micronutrients
including vitamin A (but not zinc) every day for 2 months and
then biweekly for 4 months did not have any effect on the
sputum culture conversion rate of patients with pulmonary TB.
In the absence of evidence of the beneficial effect of vitamin A
supplementation alone, interventions that include both vitamin
A and zinc may be a better choice, and should be accompanied
by cessation of smoking.
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