
Tuberculosis 
and malnutrition



Malnutrition is broadly defined by WHO as deficiencies 
or excesses in nutrient intake, an imbalance of essential 
nutrients or impaired nutrient utilization (1).  

This definition covers a spectrum of nutrition-related 
states from undernutrition to overweight and obesity. 
Malnutrition is often used as a synonym for undernutrition 
in both academic literature and clinical discourse. 
Consequently, the term malnutrition is used in this 
factsheet to describe a state of undernutrition.

A note on terminology: 
malnutrition and undernutrition



Key facts

Malnutrition is the leading attributable risk factor for 
tuberculosis (TB) infection (2).

The risk of acquiring TB increases by 13.8% for each 
unit decrease in body mass index (BMI), although this 
relationship is not maintained at the extremes of the 
BMI range (3).

Malnutrition is also a risk factor for conversion from 
latent TB (pre-existing but dormant) to active disease.

Malnourished TB patients experience poorer treatment 
outcomes; this is particularly pronounced in those with 
rifampicin- and/or multidrug-resistant TB (RR/MDR-TB) (4).

Malnourished patients are twice as likely to die from 
TB compared with non-malnourished patients (5).

An optimized nutritional treatment has shown beneficial 
effects on patient prognosis and the response 
to drug therapy, although the evidence is limited 
and heterogeneous.

The provision of nutritional supplementation alongside 
treatment is associated with increased treatment 
compliance.

All patients with TB should be assessed for 
malnutrition at diagnosis and routinely (every 4 weeks) 
during treatment.



TB remains an important cause of mortality and morbidity 
in the WHO European Region and worldwide. Rates of 
drug-resistant TB are increasing globally. Malnutrition has 
significant interactions with the TB disease process and may 
be an important therapeutic target. There is a bidirectional 
relationship between TB and malnutrition: malnourished 
individuals are at greater risk of contracting TB, and TB is 
a catabolic disease that can cause or exacerbate malnutrition.  
TB patients who are malnourished experience poorer 
outcomes, which are more pronounced in those with 
RR/MDR-TB. Malnutrition impairs immune system function in 
multiple ways, and this may underpin some of the observed 
relationships. Furthermore, malnutrition can influence how 
drugs are absorbed and processed, causing treatment failure 
and downstream effects on treatment toxicity  
rates in TB patients.

Overview



In itself, malnutrition is an important disease entity that 
predisposes people to a variety of diseases and poor 
health outcomes, including TB. The two broad categories 
are hunger-based and disease-based malnutrition. 
Nutritional assessment and malnutrition screening  
are advised at TB diagnosis and every 
4 weeks during treatment.

Malnutrition: nutritional assessment, 
risk screening and diagnosis

Nutritional assessment should include:

taking a nutrition-oriented history and examination

an anthropometric assessment such as BMI

dietary and relevant laboratory assessments 
(if appropriate).

Nutritional assessment



Several validated malnutrition screening tools have been 
developed. The European Society for Parenteral and Enteral 
Nutrition (ESPEN) recommends the use of the following 
setting-specific and population-specific malnutrition 
screening tools (6,7).

Malnutrition risk screening

Community level  
Malnutrition Universal Screening Tool for adults

Hospital settings  
Nutrition Risk Screening 2002

Elderly people  
Mini Nutritional Assessment

If the risk screening result is positive, a further diagnostic 
investigation should be undertaken. To diagnose malnutrition 
in patients with TB, the framework published by the Global 
Leadership on Malnutrition (GLIM) is suggested. The diagnosis 
of malnutrition has been complicated by the lack of 
widespread adoption of consistent diagnostic criteria and over-
reliance on BMI, which can lead to significant underdetection 
of malnutrition. GLIM have developed a comprehensive 
definition of malnutrition that considers phenotypic and 
etiological criteria to ensure the timely identification of 
malnutrition in patients with normal or elevated BMI (8).

Malnutrition diagnosis



The literature on assessing malnutrition, nutritional 
optimization and TB-related outcomes remains incomplete. 
Optimizing nutrition has demonstrated beneficial effects on 
prognosis and the response to drug therapy for patients with 
TB, although the evidence is limited and heterogeneous.

Nutritional interventions and their 
TB-related outcomes

Increased calorie and protein intake positively correlate 
with the TB recovery rate in two out of three European 
studies (9).

Micronutrient supplementation studies are 
inconclusive and often present contradictory results. 
These studies were limited by their heterogeneity and 
low quality, and lacked data from developed countries.

Perioperative nutritional support has demonstrated 
improvements in some outcomes, such as reducing 
wound drainage.

Nutritional support for TB patients was shown to 
increase treatment compliance.



Take-home messages

Policy-makers and health system decision-makers should 
systematically include nutritional status assessment and 
care when developing guidelines and programmes for the 
prevention and treatment of TB and RR/MDR-TB.

Systematic nutritional assessment and malnutrition 
screening should be conducted at diagnosis and 
regularly (every 4 weeks) throughout TB treatment.

Individualized malnutrition management plans and diet 
optimization, with a particular focus on protein and 
calorie intake, should be components of TB treatment.

The specific energy requirements of TB patients 
have not been elucidated (10); however, ESPEN has 
published guidelines for nutritional intake in other 
chronic catabolic diseases (11,12):

energy intake – 30 kcal/kg body weight per day
protein intake – 1 g protein/kg body weight per day.

Micronutrient supplementation should be limited to 
patients with demonstrable deficiencies or those who 
do not receive the daily requirement through their 
regular diet (9).

The provision of nutritional support throughout 
the entire duration of TB treatment is encouraged 
to promote treatment adherence and prevent the 
development of other malnutrition-related diseases.



Further study is required of the relationship between 
nutritional supplementation and treatment-related 
outcomes in patients with TB. In particular, supplementation 
of micronutrients, many of which play an important role 
in immune function, requires further investigation.

Future directions

WHO has published a guideline outlining nutritional 
care and support for patients with TB (10).

WHO response and further information

https://iris.who.int/handle/10665/94836



This factsheet was developed by Laura Dryburgh  
(University of Oxford, United Kingdom), Holly Rippin, and  
Regina Malykh (WHO Regional Office for Europe, Denmark).  
The factsheet was reviewed by Askar Yedilbayev, Gauden Galea and  
Kremlin Wickramasinghe (WHO Regional Office for Europe)  
and Rocco Barazzoni (European Society for  
Clinical Nutrition and Metabolism).

Acknowledgements

© World Health Organization 2024
Some rights reserved. This work is available under the CC BY-NC-SA 4.0 license 
(https://creativecommons.org/licenses/by/4.0/).

References
1.	 Malnutrition [website]. In: World Health Organization/health topics. Geneva: World Health Organization; 

2023 (https://www.who.int/health-topics/malnutrition#tab=tab_1).

2.	 Global tuberculosis report 2022. Geneva: World Health Organization; 2022 
(https://iris.who.int/handle/10665/363752).

3.	 Lönnroth K, Williams BG, Cegielski P, Dye C. A consistent log–linear relationship between tuberculosis 
incidence and body mass index. Int J Epidemiol. 2010;39(1):149–55. doi: 10.1093/ije/dyp308.

4.	 Podewils LJ, Holtz T, Riekstina V, Skripconoka V, Zarovska E, Kirvelaite G et al. Impact of malnutrition 
on clinical presentation, clinical course, and mortality in MDR-TB patients. Epidemiol Infect. 
2011;139(1):113–20. doi: 10.1017/S0950268810000907.

5.	 Ter Beek L, Bolhuis MS, Jager-Wittenaar H, Brijan RXD, Sturkenboom MGG, Kerstjens HAM et al. 
Malnutrition assessment methods in adult patients with tuberculosis: a systematic review. BMJ Open. 
2021;11(12):e049777. doi: 10.1136/bmjopen-2021-049777.

6.	 Kondrup J, Allison SP, Elia M, Vellas B, Plauth M; Educational and Clinical Practice Committee, 
European Society of Parenteral and Enteral Nutrition (ESPEN). ESPEN guidelines for nutrition 
screening 2002. Clin Nutr. 2003;22(4):415–21. doi: 10.1016/s0261-5614(03)00098-0.

7.	 Cederholm T, Barrazoni R, Austin P, Ballmer P, Biolo G, Bischoff SC et al. ESPEN 
guidelines on definitions and terminology of clinical nutrition. Clin Nutr. 2017;36(1):49–64. 
doi: 10.1016/j.clnu.2016.09.004.

8.	 Global Leadership Initiative on Malnutrition (GLIM): a framework for diagnosing adult 
malnutrition. Luxembourg: European Society for Parenteral and Enteral Nutrition; 2019 
(https://www.espen.org/files/GLIM-2-page-Infographic.pdf).

9.	 Ockenga J, Fuhse K, Chatterjee S, Malykh R, Rippin H, Pirlich M et al. Tuberculosis and malnutrition: 
the European perspective. Clin Nutr. 2023;42(4):486–92. doi: 10.1016/j.clnu.2023.01.016.

10.	 Guideline: nutritional care and support for patients with tuberculosis. Geneva: 
World Health Organization; 2013 (https://iris.who.int/handle/10665/94836).

11.	 Muscaritoli M, Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H et al. ESPEN practical 
guideline: clinical nutrition in cancer. Clin Nutr. 2021;40(5):2898–913. doi: 10.1016/j.clnu.2021.02.005.

12.	 Bischoff SC, Bernal W, Dasarathy S, Merli M, Plank LD, Schütz T et al. ESPEN practical guideline: 
clinical nutrition in liver disease. Clin Nutr. 2020;39(12):3533–562. doi: 10.1016/j.clnu.2020.09.001.

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
https://creativecommons.org/licenses/by/4.0/
https://www.who.int/health-topics/malnutrition#tab=tab_1
https://iris.who.int/handle/10665/363752
https://www.espen.org/files/GLIM-2-page-Infographic.pdf
https://iris.who.int/handle/10665/94836

