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ABSTRACT

The aim of this guideline is to help improve health outcomes for people with tuberculosis
(TB), through improved nutritional care and support. The objectives of the guideline, to
provide guidance on nutritional assessment, advice and treatment, for integration into clinical
care for people with TB. Five guiding principles for nutritional care and support for people
with TB are presented. The focus is on nutrition assessment, counseling and management to
improve the clinical care of people with TB. These should be considered an essential part of
services for people with TB and can be adapted according to countries’ burden of disease and
healthcare infrastructure, including human resource capacity. It is recognized that food
assistancel is sometimes used in TB programs for purposes other than nutritional care,
especially in food-insecure settings. Specific guidance regarding the role of food assistance as
part of a larger package of services intended to improve access and adherence to treatment
and to mitigate the financial and social consequences of TB will be addressed elsewhere. The
primary audience for the guideline is health workers providing care to people with TB.
However, the guideline is also intended for a wide audience, including policy makers, their
expert advisers, and technical and program staff managing national and subnational TB
programs and nongovernmental agencies that deliver TB services, and for policy-makers
involved with scaling up TB prevention, diagnosis and treatment, including adherence to and
completion of therapy.
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INTRODUCTION

WHO has issued the guideline for
nutritional care and support for patients
with tuberculosis in November 2013. This
guideline provides guidance on the
principles and evidence-informed
recommendations on the nutritional care
and support for patients with tuberculosis.
Under-nutrition increases the risk of
tuberculosis (TB) and in turn TB can lead
to malnutrition. Under nutrition is
therefore highly prevalent among people
with TB. It has been demonstrated that
under-nutrition is a risk factor for
progression from TB infection to active
TB disease and that under-nutrition at the
time of diagnosis of active TB is a
predictor of increased risk of death and TB
relapse. However, the evidence concerning
the effect of nutritional supplementation on
TB prevention and health outcomes among
people with TB had not previously been
systematically reviewed. This guideline
provides guidance on the principles and
recommendations for nutritional care and
support of patients with TB as part of their
regular TB care. However, it does not
consider the provision of food as part of a
package of enablers to improve TB
treatment adherence or as means to
mitigate the negative financial
consequences of TB. Member States have
requested guidance from the World Health
Organization (WHO) on nutritional care

and support for patients with TB, in

support of their efforts to achieve the
Millennium Development Goals. The
primary audience for the guideline is
health workers providing care to people
with TB. However, the guideline is also
intended for a wider audience, including
policy-makers, their expert advisers, and
technical and programme staff at
organizations involved in the design,
implementation and scaling-up of nutrition

actions for public health.
PRINCIPLES

Five guiding principles' are key
for providing nutritional care and support
as an integral part of TB care and

prevention.

1. All people with active TB should
receive TB diagnosis, treatment and care
according to WHO guidelines and
international standards of care. When
malnutrition is identified at the time of TB
diagnosis, TB is considered a key causal
factor that needs to be addressed. It is
essential that nutrition assessment and
assistance do not divert resources from
optimal TB diagnosis and care. Concerns
about weight loss or failure to gain weight
during TB treatment should trigger further
clinical assessment (e.g. resistance to TB
drugs, poor adherence, comorbid

conditions) and nutrition assessment of the

causes of under-nutrition, in order to
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determine the most appropriate

interventions.

2. An adequate diet, containing all
essential macro- and micronutrients, is
necessary for the well-being and health of
all people, including those with TB

infection or TB disease.

3. Because of the clear
bidirectional causal link between under-
nutrition and active TB, nutrition
screening, assessment and management are
integral components of TB treatment and

carc.

4. Poverty and food insecurity are
both causes and consequences of TB, and
those involved in TB care therefore play an
important role in recognizing and
addressing these wider socioeconomic

issues.

5. TB is commonly accompanied
by comorbidities such as HIV, diabetes
mellitus, smoking and alcohol or substance
abuse, which have their own nutritional
implications, and these should be fully
considered during nutrition screening,

assessment and counselling.

SCOPE OF THE GUIDELINE,
EVIDENCE APPRAISAL AND
DECISION-MAKING

Since there were no internationally
agreed recommendations on what nutrition
care or food assistance TB patients should
receive, or on how national TB
programmes can contribute to improving a
population’s  nutritional  status, the
Department of Nutrition for Health and
Development and the Global TB
Programme (GTB) planned to develop
such recommendations and guidelines
jointly. A scoping meeting for the
development of recommendations on
nutritional support/food assistance to
prevent TB and improve health status
among TB patients was held in Geneva, 2—
4 November 2009 “”. An initial set of
questions (and the components of the
questions) to be addressed in the guideline
was the critical starting point for
formulating the recommendation. The
questions were drafted by technical staff at
the Evidence and Programme Guidance
Unit, Department of Nutrition for Health
and Development, and the Policy, Strategy
and Innovations unit, Global TB
Programme, based on policy and
programme guidance needs of Member
States and their partners. The population,
intervention, control, outcomes (PICO)
format was used (Annex 3). The questions
were discussed and reviewed by the WHO
Steering  Committee  for  Nutrition
Guidelines Development, and feedback

was received from five stakeholders. A

Nutrition Guidance Advisory Group
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meeting was held on 16-18 November
2010 in Amman, Jordan, to finalize the
scope of the questions and rank the critical
outcomes and populations of interest. The
guideline development group discussed the
relevance of the questions and modified
them as needed. The guideline group
scored the relative importance of each

outcome.

The final key questions on this
intervention, along with the outcomes were
identified as critical and important for
decision-making. One Cochranel review
@D and two supplementary reviews were
used to summarize and appraise the
evidence @ % WHO technical staff,
together with methods experts of the
guideline  group, prepared evidence
summaries according to the Grading of

Assessment,
Evaluation  (64)

(GRADE) approach to assess the overall

Recommendations

Development  and

quality of the evidence (65). Both the
systematic reviews and the GRADE
evidence profiles for each of the critical
outcomes were used for drafting this
guideline. However, GRADE tables were
only developed for those questions for
which there were published studies
included in the reviews. Some
recommendations were developed based
on recommendations previously made by

WHO on nutritional care and support. The

draft recommendation was discussed by

the WHO Steering Committee for
Nutrition Guidelines Development and the
guideline development group, at a second
guideline development consultation, held
in Geneva between 28 November and 1
December 2011. The procedures for
decision-making were established at the
beginning of the meetings, including a
minimal set of rules for agreement and
voting. At least two thirds of the guideline
development group had to be present for
an initial discussion of the evidence and
proposed recommendation and remarks.
The guideline development group secretly
voted on the direction and strength of the
recommendation, using a form designed
for this purpose, which also included a
section for documenting their views on (i)
the desirable and undesirable effects of the
intervention; (ii) the quality of the
available evidence; (iii) values and
preferences related to the intervention in
different settings; and (iv) the cost of
options available to health-care workers in

different settings.

Each member had one vote if not
advised otherwise, after managing any
potential conflict of interests. Abstentions
were not allowed. The WHO Secretariat
collected the forms and disclosed the
summary of the results to the guideline
development group. If there was no
unanimous consensus, more time was

given for deliberations and a second round

Trivedi, The Pharma Research, 2013, 10(01), 54-74

Page 57 of 74



Available online at http://s-epub.in/ojs/index.php/TPHRES/

of voting was possible. If there was no full
agreement, a two thirds vote of the
guideline development group would have
been required for the approval of the
proposed recommendation. Divergent
opinions, if any, were recorded in the
guideline. Voting forms will be kept on
file by WHO for 10 years. Consensus was
reached for all recommendations. WHO
staff present at the meeting, as well as
other external technical experts involved in
the collection and grading of the evidence,
were not allowed to vote. There were no
strong disagreements among the guideline
group members. A draft of the revised
principles and recommendations was
disseminated for external peer review in

February 2012.

Reviewers were asked to examine
the principles and recommendations, to
ensure that there were no important
omissions, contradictions or
inconsistencies with scientific evidence or
programmatic feasibility; and to assist with
clarifying the language, especially in
relation to implementation and how policy-
makers and programme staff might read
them. Reviewers were advised that no
additional recommendations could be
considered and that they were being asked
to undertake this exercise in their personal
capacity and not as representatives of any
agency or institution. External reviewers

proposed several comments to make the

recommendations clearer. There was no
major disagreement. The draft principles
and recommendations were circulated to
all involved WHO technical staff; all TB
regional advisers in all WHO regional
offices; selected national TB programmes;
several technical agencies working on TB
control, including KNCV Tuberculosis
Foundation, the Centers for Disease
Control and Prevention and the
International Union Against TB and Lung
Disease; and a network of external experts
for TB and nutrition, respectively. All
interested stakeholders became members
of the external experts’ and stakeholders’
panel but were only allowed to comment
on the draft guideline after submitting a
signed declaration of interests form.
Feedback was received from these
stakeholders. WHO staff addressed each
comment and then finalized the guideline
and submitted it for clearance by WHO

before publication.

Key principles

The Nutrition Guidance Advisory
Group agreed on five key guiding
principles' that should be considered
together with the evidence-informed
recommendations. The principles are
intended to inform and assist national
technical groups, international and regional

partners providing TB care, TB treatment
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services, and/or maternal and child health
services in countries affected by TB, in
formulating national or subnational

nutritional recommendations.

Key principle 1. All people with active TB
should receive TB diagnosis, treatment
and care according to WHO guidelines
and international standards of care
Appropriate diagnostic procedures, support
for TB patients to complete treatment, and
an appropriate combination of TB
medications is crucial for curing the
disease. The Stop TB Strategy provides the
goals, objectives and indicators for TB
care and control (68). The International
Standards for Tuberculosis Care is a
widely accepted level of care that all
practitioners should achieve in managing
patients who have TB (69). All essential
elements of TB diagnosis and treatment
should be provided free of charge to
patients, in order to improve access to
treatment and minimize the financial
burden of the TB treatment on patients and
households. When under-nutrition is
identified at the time of TB diagnosis, TB
should be considered a key causal factor
that needs to be addressed. It is essential
that nutrition assessment and assistance do
not divert resources from optimal TB

diagnosis and care.

Key principle 2. An adequate diet,
containing all essential macro- and

micronutrients, is necessary for the well-

being and health of all people, including
those with TB infection or TB disease
Consuming a well-balanced and adequate
diet is key to maintaining optimal health
and physical function at all ages.
Nutritional status is an important
determinant of resistance to infection and
of general well-being. It is well established
that nutritional deficiency is associated
with impaired immunity. While
malnutrition increases susceptibility to
infection, infection can lead to metabolic
stress and weight loss, further weakening
immune function and nutritional status
(13). Vitamins A, C, D, E, B6 and folic
acid and the minerals zinc, copper,
selenium and iron all play key roles in
metabolic pathways, cellular function and
immune function. The concentration of
these nutrients may have a role in an
individual’s defence against TB (13, 70).
Under-nutrition is a strong contributor for
active TB worldwide, and reduction in
under-nutrition in the general population
could dramatically reduce the incidence of
TB (11).

Key principle 3. Because of the clear
bidirectional causal link between under-
nutrition and active TB, nutrition
screening, assessment and management
are integral components of TB treatment
and care Many people diagnosed with TB
are undernourished at the time of diagnosis

and nutrition intervention and care begin
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with a nutrition assessment. Nutrition
assessment (anthropometric, 1
biochemical,2 clinical and dietary) is a
prerequisite for the provision of good
nutritional care. The results from screening
and assessment inform counselling, which
is usually done at the time of diagnosis and
throughout treatment. Trained primary and
lay health-care workers in primary and
community health care can play an
effective and integral role in nutrition
screening and can identify patients affected
by under-nutrition and in need of further
assessment. At  diagnosis, nutrition
screening and assessment should include
anthropometric and clinical measurements.
If under-nutrition is diagnosed, dietary
assessment is also indicated. The following

are required:

. age-appropriate anthropometric

measurements and  classification  of
nutrition status (7/-75): u height and
weight: o in children who are less than 5
years of age, determination of weight-for-
length or weight-for-height Z-score, using
the WHO child growth standards (74) o in
children and adolescents aged 519 years,
determination of BMI for-age-and-sex Z-
score, using the WHO growth reference
data for 5-19 years (15, 74) o in adults
over 18 years of age, determination of
BMI u mid-upper arm circumference: o in
children who are less than 5 years of age

and pregnant women.

* History of weight loss and signs of
under-nutrition, such as visible wasting or

oedema

e Clinical assessment for comorbid

conditions and concurrent treatments

* Diet assessment if nutritional status
indicates malnutrition. A¢ TB follow-up,

assessment should include, at a minimum:

* Anthropometric measures of weight,
calculation of BMI and determination of
weight and BMI change since diagnosis or

last visit

* Classification of nutrition status (7/-75).
In patients classified as having moderate
under-nutrition, or severe acute
malnutrition, further risk factor and dietary
assessment will be necessary, such as: ¢
poor TB treatment adherence and/or

response, resistance to TB drugs

* Clinical assessment for other non-dietary

causes of  malnutrition,  including
identification of important comorbidities
like HIV, diabetes mellitus or alcohol or

drug abuse

* Biochemical assessment where possible
dietary assessment, including assessment
of food security. Weight loss or failure to
regain or maintain a healthy weight, at any
stage of disease should trigger further
assessment and appropriate interventions.
Weight status is particularly important for

people with MDR-TB, who require a very
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long duration of treatment and are more
likely to require chronic care and palliative
care. The goal of nutrition counselling is to
improve the dietary intake during
recovery, to compensate for the increase in
energy expenditure associated  with
recovery and weight regain; support the
increase in cellular production and immune
responses; support repair of damaged and
diseased tissues (76); and manage the
symptoms and side-effects of TB drugs,
such as nausea and vomiting, anorexia,
diarrhea and altered taste. Practical ways to
meet macro- and micronutrient
requirements through locally available and

culturally appropriate foods should be
provided.

Key principle 4. Poverty and food
insecurity are both causes and
consequences of TB, and those involved
in TB care therefore play an important
role in recognizing and addressing these
wider  socioeconomic  issues Food
insecurity, which is common in TB
patients, and concomitant poor nutritional
status, contribute to the global burden of
active TB. As an integral part of TB care
and control, the health sector should
recognize and help address generalized
malnutrition, food insecurity and other
socioeconomic determinants and
consequences of TB. Food insecurity can
contribute to poor access and adherence to

TB treatment. Although evidence for the

positive impact of food intervention on
access and adherence to TB treatment is
currently  limited, interventions that
address food security have the potential to
improve access and adherence to TB
treatment, as well as to support nutritional
recovery through provision of nutritious
foods. Such interventions can also help
mitigate some of the financial and social
consequences of TB. While food and
nutrition are essential to the health and
well-being of all individuals, food
assistance may be neither the best or most
appropriate enabler for access and
adherence to TB treatment, nor the best
way to alleviate the catastrophic economic
and social costs of TB. It is important to
consider the context. Where access and
adherence are suboptimal, the causes,
including food insecurity, can be assessed
and addressed with a suitable package of
enablers, which may include food
assistance. The health sector and TB
programmes can link with food security
programmes and the social protection
services to ensure that those with active
TB, and their families, have access to
existing systems for adequate food
assistance and social benefits. TB
programmes can assess and minimize
unnecessary costs to the patient, in order to
minimize the economic and social

consequences for those affected.
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Key principle 5. TB is commonly
accompanied by comorbidities such as
H1V, diabetes mellitus, smoking and
alcohol or substance misuse, which have
their own nutritional implications, and
these should be fully considered during
nutrition screening, assessment and
counselling Addressing comorbid
conditions is of value not only for their
potential contribution to nutritional status
but also for improving access and response
to TB treatment. Comorbid conditions
should be considered as a part of a
comprehensive clinical package for people
with TB and/or under-nutrition, the aim of
which should be to improve general health
and quality of life. Nutritional counselling,
advice and support may have to be
adjusted to the specific nutritional
requirements of other comorbid conditions.
The immunosuppression associated with
HIV has increased the incidence of active
TB, especially in Africa where latent TB is
common and HIV prevalence is high (79).
HIV also increases the risk of reactivation
of TB and the risk of under-nutrition (79).
Guidance is available for nutritional care
and support for people living with
HIV/AIDS (77). The increasing prevalence
of diabetes mellitus in low- and middle-
income countries is contributing to the
sustained high incidence of TB disease.
Diabetes mellitus triples the risk of
developing TB and can worsen the clinical

course of TB. TB can make management

of blood glucose more difficult. Therefore,
individuals with both TB and diabetes

mellitus require careful clinical care.

Recommendations

Nutrition assessment and counselling °
All individuals with active TB should
receive
(1) an  assessment of  their
nutritional status and
(i1) appropriate counselling based
on their nutritional status at
diagnosis and  throughout
treatment (strong

recommendation, no evidence).

Management of severe acute malnutrition
* School-age children and adolescents (5 to
19 years), and adults, including pregnant
and lactating women, with active TB and
severe acute malnutrition should be treated
in  accordance  with the = WHO
recommendations for management of
severe acute malnutrition (2) (strong
recommendation, very low  quality
evidence). ¢ Children who are less than 5
years of age with active TB and severe
acute malnutrition should be treated in
accordance with the WHO
recommendations for the management of
severe acute malnutrition in children who
are less than 5 years of age (3) (strong
recommendation, very low  quality

evidence).
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Management of moderate under-nutrition
* School-age children and adolescents, and
adults, including lactating women, with
active TB and moderate under-nutrition,
who fail to regain normal BMI after two
months’ TB treatment, as well as those
who are losing weight during TB
treatment, should be evaluated for
adherence and comorbid conditions. They
should also receive nutrition assessment
and counselling, and, if indicated, be
provided with locally available nutrient-
rich or fortified supplementary foods, as
necessary to restore normal nutritional
status (2) (conditional recommendation,
low quality evidence). * Children who are
less than 5 years of age with active TB and
moderate  under-nutrition should be
managed as any other children with
moderate under-nutrition. This includes
provision of locally available nutrient-rich
or fortified supplementary foods, in order
to restore appropriate weight-for-height (4)
(strong recommendation, very low quality
evidence). * Pregnant women with active
TB and moderate under-nutrition, or with
inadequate  weight gain, should be
provided with locally available nutrient-
rich or fortified supplementary foods, as
necessary to achieve an average weekly
minimum weight gain of approximately
300 g in the second and third trimesters
(strong recommendation, very low quality

evidence). ¢ Patients with active MDR-TB

and moderate under-nutrition should be
provided with locally available nutrient-
rich or fortified supplementary foods, as
necessary to restore normal nutritional
status (strong recommendation, very low

quality evidence).

Micronutrient supplementation

* A daily multiple micronutrient
supplement at 1x recommended nutrient
intake should be provided in situations
where fortified or supplementary foods
should have been provided in accordance
with standard management of moderate
under-nutrition (2, 4), but are unavailable

(conditional recommendation, very low

quality evidence).

* All pregnant women with active TB
should receive multiple micronutrient
supplements that contain iron and folic
acid and other vitamins and minerals,
according to the United Nations Multiple
Micronutrient ~ Preparation  (5), to
complement their maternal micronutrient

needs (conditional recommendation, very

low quality evidence).

» For pregnant women with active TB in
settings where calcium intake is low,
calcium supplementation as part of
antenatal care is recommended for the
prevention of pre-eclampsia, particularly
among those pregnant women at higher

risk of developing hypertension, in
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accordance with WHO recommendations
(6, 42) (strong recommendation, moderate

quality evidence).

» All lactating women with active TB
should be provided with iron and folic acid
and other vitamin and minerals, according
Nations

to the  United Multiple

Micronutrient ~ Preparation  (5), to
complement their maternal micronutrient
needs (conditional recommendation, very

low quality evidence).
Contact investigation

* In settings where contact tracing is
implemented, household contacts of people
with active TB should have a nutrition
screening and assessment as part of contact
investigation. If malnutrition is identified,
it should be managed according to WHO
recommendations  (2—4)  (conditional

recommendation, very low  quality

evidence).
Conclusion

* Nutritional assessment is an essential
prerequisite to the provision of nutritional
care. * There is no evidence to recommend
that nutritional management of severe
acute malnutrition should be different for
those with active TB than for those without
active TB. ¢ There is no evidence to
recommend that nutritional management of
severe acute malnutrition should be

different in children with active TB than

for those without active TB. ¢ Concerns
about weight loss or failure to gain weight
should trigger further clinical assessment
(e.g. resistance to TB drugs, poor
adherence, comorbid conditions) and
nutrition assessment of the causes of
under-nutrition, in order to determine the

most appropriate interventions.

Closer nutritional monitoring and
earlier initiation of nutrition support
(before the first 2 months of TB treatment
are completed) should be considered if the
nutritional indicator is approaching the cut-
off value for a diagnosis of severe acute
malnutrition. ¢ There is no evidence to
recommend that nutritional management of
moderate  under-nutrition should be
different for children (less than 5 years of
age) with active TB than for those without.
* Efforts should be made, within the sound
principles of nutrition  assessment,
counselling and support, to ensure that TB
patients are receiving the recommended
intake of micronutrients, preferably
through food or fortified foods. If that is
not possible, micronutrient
supplementation at 1x the recommended
nutrient intake is warranted. ¢ There is
insufficient evidence to recommend that
antenatal supplementation of calcium, iron
and folic acid should be any different for
pregnant women with active TB than for

those without TB. However, since

pregnant and lactating women with HIV
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have improved maternal and birth
outcomes when taking a multiple
micronutrient ~ supplement,  pregnant
women with TB were considered
comparable to those with HIV in their
potential benefit from having a multiple
micronutrient supplement. ¢ If pregnant or
lactating women with moderate under-
nutrition are receiving a  fortified
supplementary food product, then the
micronutrient content of this product will
have to be taken into account when
considering a multiple micronutrient
supplement, in order to avoid over-
supplementation of micronutrients. ¢
Screening for malnutrition, especially in
children who are less than 5 years of age,
is recommended at all health-care
encounters and this should include contact

investigation of TB.
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