
NUTRIÇÃO E CARDIO-ONCOLOGIA:  
QUAL O FUTURO? 

Profa Dra Nágila R T Damasceno 
Departamento de Nutrição – SOCESP 
Departamento de Nutrição – FSP/USP 

Divisão de Nutrição e Dietética – HU/USP  



ASPECTOS EPIDEMIOLÓGICOS 
DAS DCV E CÂNCER - BRASIL 

38

Noncommunicable Diseases Country Profi les 2011

Brazil

Income group:  Upper middle 

2008 estimates males females

Total NCD deaths (000s) 474.0 419.9

NCD deaths under age 60 

(percent of all NCD deaths)

All NCDs 614.0 428.1

Cancers 136.3 94.7

Chronic respiratory diseases 53.6 32.4

Cardiovascular diseases and diabetes 304.2 226.4

2008 estimated prevalence (%) males females total

Current daily tobacco smoking 17.3 11.0 14.1

Physical inactivity 46.0 51.1 48.6

2008 estimated prevalence (%) males females total

Raised blood pressure 45.0 35.5 40.0

Raised blood glucose 9.7 9.6 9.7

Overweight 52.4 51.0 51.7

Obesity 16.0 21.4 18.8

Raised cholesterol 43.0 42.6 42.8 NCDs are estimated to account for 74% of all deaths.

Country capacity to address and respond to NCDs

Has a Unit / Branch / Dept in MOH with responsibility for NCDs Yes

There is funding available for: Cardiovascular diseases Yes**

NCD treatment and control Yes Cancer Yes**

NCD prevention and health promotion Yes Chronic respiratory diseases Yes**

NCD surveillance, monitoring and evaluation Yes Diabetes Yes**

Alcohol Yes**

National health reporting system includes: Unhealthy diet / Overweight / Obesity Yes**

NCD cause-specific mortality Yes Physical inactivity Yes**

NCD morbidity Yes Tobacco Yes**

NCD risk factors Yes

Has a national, population-based cancer registry Yes

** = covered by integrated policy/programme/action plan

World Health Organization - NCD Country Profiles , 2011.
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CARDIOTOXICIDADE INDUZIDA 
PELO TRATAMENTO ONCOLÓGICO 

Em geral, o tratamento quimioterápico e radioterápico é 
acompanhado por uma disfunção endotelial sistêmica, 

aumento do risco de Doenças Cardiovasculares e 
acompanhado por complicações vasculares. 

Morbidelli et al., Cardio-Oncol, 2016 
Litlle e Lipshultz, Cardio-Oncol, 2015 



DISFUNÇÃO ENDOTELIAL INDUZIDA 
POR QUIMIOTERÁPICOS 

including vessel tone, permeability and intima thickness,
vessel remodelling and angiogenesis, coagulation and fi-
brinolysis (Fig. 1). Indeed, it has been proposed that endo-
thelial function can be regarded as a “barometer for
cardiovascular risk” [5, 6].

Cardiovascular toxicity by chemotherapeutic drugs
In general, chemotherapy is accompanied by systemic
endothelial dysfunction, increasing the cardiovascular
disease (CVD) risk and promoting vascular complica-
tions [7]. Cancer patients with concomitantly impaired
systemic endothelial function may be particularly sus-
ceptible to the detrimental effects of anticancer medica-
tions. Patients treated with cardiotoxic cancer therapies
manifest multiple risk factors such as hypertension,
obesity, dyslipidemia and metabolic syndrome, further
worsening vascular reserve and resulting in increased
risks of cardiotoxicity, which can limit cancer therapies
effectiveness by promoting increased morbidity and/or
mortality [8].

Conventional chemotherapy
Cancer therapy-induced endothelial cytotoxicity and car-
diotoxicity are due to a combination of “on-target” and
“off-target” effects. In particular, cancer therapies may
target signaling cascades that promote cancer cell

proliferation, but also protect ECs and cardiomyocytes,
especially in response to stress (Table 1). The develop-
ment of molecules/strategies capable of inducing robust
anti-tumor responses concurrent with minimal systemic
side effects is crucial for the improvement of chemother-
apy in oncology.
Mechanisms dependent on reactive oxygen-species

(ROS) were among the first to be linked to endothelial
toxicity of chemotherapeutics [9] (Fig. 1). Indeed, cardiac
and endothelial toxicity of anthracyclines was attributed
to redox activation of anthracyclines to semiquinone
intermediates, which generate superoxide radicals upon
reduction [10]. Both the superoxide anion and its dismu-
tation product - hydrogen peroxide - possess inherent
toxicity [11].
Anthracyclines are anticancer compounds that were ori-

ginally derived from Streptomyces. Anthracyclines are red,
aromatic polyketides and occur in variety of forms due to
the structural differences in the aglycone and the different
sugar residues attached [12]. Multiple pathways are
thought to be involved in the cytotoxicity of this class of
anti-cancer drugs, including accumulation in the nucleus
of neoplastic and proliferating cells, DNA intercalation,
interaction with/inhibition of DNA binding proteins (such
as topoisomerase II-TopII, RNA polymerase, histones), free
radical generation, and antiangiogenic mechanism [13].

Fig. 1 Quiescent endothelial cells (ECs) participate to the physiological maintenance of cardiovascular tissue homeostasis through the control of
vessel tone, permeability and intima thickness, coagulation and fibrinolysis, vessel remodelling and angiogenesis. Growth factors as VEGF, or
peptides as BK and SP modulate the production/release of vasoactive molecules from ECs, including NO, PGI2, AngII and ET, which, in turn,
activate intracellular signalling pathways as MAPK and cGMP pathways, and/or FGF2 production, involved in contractile function and EC survival
and proliferation. Endothelial loss-of-function/dysfunction following exposure to conventional chemoterapeutic drugs or target therapies,
including VEGF/VEGFR inhibitors. Cancer therapies damage essential signaling cascades that promote undesired cancer cell proliferation, but also
protect endothelial cells, especially in response to stress. Endothelial dysfunction is regarded as a decrease of NO released from ECs, an increase
of vessel permeability, an increase of platelet adhesion and aggregation, and transmigration of inflammatory cells, which in turn sustain atherosclerosis,
vasoconstriction and reduced EC trofism and survival. Endothelial dysfunction is crucial in heart damage. Different categories of drugs have been
shown to improve endothelial function and to reduce the risk of cardiovascular diseases associated to treatment with chemotherapeutic agents.
Among these, there are ACEi, ARBs, renin and β1 antagonist, NO donor drugs, PKCε agonist and ALDH2 activators. (VEGF: vascular endothelial growth
factor; BK: bradykinin; SP: substance P; NO: nitric oxide; ET: endothelin; PGI2: prostacyclin; AngII: angiotensin II; MAPK: Mitogen activated proteine kinase;
cGMP: cyclic guanosine monophosphate; FGF2: fibroblast growth factor; VSMCs: vascular smooth muscle cells)

Morbidelli et al. Cardio-Oncology  (2016) 2:3 Page 2 of 12

Morbidelli et al., Cardio-Oncol, 2016 



QUIMIOTERÁPICOS X 
CARDIOTOXICIDADE 
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Table 1 Systemic cancer drugs with important cardiovascular side effects; selected indications

Class/drug Selected indications Important CV side effects

Cytostatic chemotherapeutics Anthracyclines/analogues
Doxorubicin Lymphoma Cardiac dysfunction/heart failure
Daunorubicin Leukaemia
Epirubicin Breast cancer

Ovarian cancer
Sarcoma

Mitoxantrone Leukaemia
Multiple sclerosis

Pyrimidine analogues
Fluorouracil (5-FU) Colorectal cancer Coronary spasms/ischaemia
Capecitabine Breast cancer

Alkylating agents
Cyclophosphamide Breast cancer Myocardiatis (rare)
Cisplatin Genitourinary cancer Thrombosis

Antimicrotubule agents
Paclitaxel Breast cancer Bradycardia

Colorectal cancer

Signalling inhibitors Anti-HER2
Trastuzumab Breast cancer Cardiac dysfunction
Lapatinib Gastric cancer

Angiogenesis inhibitors/anti-VEGF
Bevacizumab Gastrointestinal cancer Hypertension
Sunitinib Renal cell carcinoma Endovascular damage
Sorafenib Hepatocellular carcinoma

BCR-ABL inhibitors
Imatinib Leukaemia Oedema, cardiac dysfunction

(rare)
Dasatinib Gastric cancer QTc prolongation
Nilotinib

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Summary of cardiovascular side effects of selected cancer therapeutics

Cardiac response Drug Frequency Mechanism Reversibility

Contractile dysfunction/heart failure Anthracyclines Cumulative dose-related Myocyte death Minimal
Cyclophosphamide Rare Myocarditis Partial
Cisplatin Rare Unknown Unknown
Trastuzumab Variablea Contractile protein dysfunction High
Lapatinib Reported
Bevacizumab Low Hypertension? Reported
Sunitinib Low Mitochondrial dysfunction Partial
Sorafenib Rare Unknown
Imatinib Rare Mitochondrial dysfunction High

Arterial hypertension All angiogenesis inhibitors Moderate, dose-dependent Endothelial dysfunction Unknown

Myocardial ischaemia Pyrimidine analogues Moderate Direct vasospasm High, unless infarction

Thomboembolism Cisplatin Moderate Endothelial dysfunction Variable
All angiogenesis inhibitors Moderate Endothelial dysfunction Variable

Arrhythmia/QT prolongation Arsenic trioxide Moderate HERG K+ blockage High
Lapatinib Rare HERG K+ blockage Unknown
Sunitinb Rare HERG K+ blockage Unknown
Nolitinib Rare HERG K+ blockage Unknown
Dasatinib Rare HERG K+ blockage Unknown

aFrequently in combination with anthracyclines.

Cancer drugs and the heart 1103

Suter e Ewer, EHJ 2013 



INTERAÇÃO ENTRE DROGAS E 
RISCO DE CARDIOTOXICIDADE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Systemic cancer drugs with important cardiovascular side effects; selected indications

Class/drug Selected indications Important CV side effects

Cytostatic chemotherapeutics Anthracyclines/analogues
Doxorubicin Lymphoma Cardiac dysfunction/heart failure
Daunorubicin Leukaemia
Epirubicin Breast cancer

Ovarian cancer
Sarcoma

Mitoxantrone Leukaemia
Multiple sclerosis

Pyrimidine analogues
Fluorouracil (5-FU) Colorectal cancer Coronary spasms/ischaemia
Capecitabine Breast cancer

Alkylating agents
Cyclophosphamide Breast cancer Myocardiatis (rare)
Cisplatin Genitourinary cancer Thrombosis

Antimicrotubule agents
Paclitaxel Breast cancer Bradycardia

Colorectal cancer

Signalling inhibitors Anti-HER2
Trastuzumab Breast cancer Cardiac dysfunction
Lapatinib Gastric cancer

Angiogenesis inhibitors/anti-VEGF
Bevacizumab Gastrointestinal cancer Hypertension
Sunitinib Renal cell carcinoma Endovascular damage
Sorafenib Hepatocellular carcinoma

BCR-ABL inhibitors
Imatinib Leukaemia Oedema, cardiac dysfunction

(rare)
Dasatinib Gastric cancer QTc prolongation
Nilotinib

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Summary of cardiovascular side effects of selected cancer therapeutics

Cardiac response Drug Frequency Mechanism Reversibility

Contractile dysfunction/heart failure Anthracyclines Cumulative dose-related Myocyte death Minimal
Cyclophosphamide Rare Myocarditis Partial
Cisplatin Rare Unknown Unknown
Trastuzumab Variablea Contractile protein dysfunction High
Lapatinib Reported
Bevacizumab Low Hypertension? Reported
Sunitinib Low Mitochondrial dysfunction Partial
Sorafenib Rare Unknown
Imatinib Rare Mitochondrial dysfunction High

Arterial hypertension All angiogenesis inhibitors Moderate, dose-dependent Endothelial dysfunction Unknown

Myocardial ischaemia Pyrimidine analogues Moderate Direct vasospasm High, unless infarction

Thomboembolism Cisplatin Moderate Endothelial dysfunction Variable
All angiogenesis inhibitors Moderate Endothelial dysfunction Variable

Arrhythmia/QT prolongation Arsenic trioxide Moderate HERG K+ blockage High
Lapatinib Rare HERG K+ blockage Unknown
Sunitinb Rare HERG K+ blockage Unknown
Nolitinib Rare HERG K+ blockage Unknown
Dasatinib Rare HERG K+ blockage Unknown

aFrequently in combination with anthracyclines.

Cancer drugs and the heart 1103

Suter e Ewer, EHJ 2013 



ESTIMATIVA DO RISCO DE 
CARDIOTIXICIDADE 

Fatores	  de	  risco	  gerais	  
>65	  anos	   	  	   	  	  

Fumante	   	  	   	  	  

IMC	  >=	  25	  kg/m2	   >=2:	  HIGH	  RISK	  
Doença	  cardíaca	  prévia	   <=1:	  REGULAR	  RISK	  
Infarto	  do	  miocárdio	   	  	   	  	  

Insuficiência	  cardíaca	  crônica	   	  	   	  	  

Doença	  arterial	  coronariana	   	  	   	  	  

Dislipidemias	   	  	   	  	  

Atual	  ou	  prévio	  cardiotoxicidade	  quimioterápica	   	  	   	  	  

Antraciclicos	   1	  >	  =	  1:	  HIGH	  RISK	  
Trastuzumabe	   0:	  REGULAR	  RISK	  
Antraciclicos	  +	  trastuzumabe	   	  	   	  	  

Evelar et al, Curr Treat Op in Cardiov Med, 2017 



Dano Não 
reversível  
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Dano 
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mitocondrial 
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contrátil HAS 

 
Rerversibilida
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cardiovascular 
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HAS, idade 

Terapia 
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HIPERTENSÃO ARTERIAL INDUZIDA 
POR QUIMIOTERÁPICOS 

•  CAUSA 
•  Inibidores de angiogênese 
•  Disfunção endotelial 

•  FATORES DE RISCO 
•  HAS pré-existente 

•  OUTCOMES 
•  Falência cardíaca aguda – reversível 
•  Falência renal – proteinúria 
•  AVE - hemorrágico 

•  PREVENÇÃO 
•  Otimização da HAS 

•  TRATAMENTO 
•  Medicamento  
•  Estilo de vida - dieta 

Controle do peso 
IMC <25 Kg/M2 (<65 anos) e 

<27 kg/m2 (>65 anos) 
CA (80 cm, M) e (94 cm, H) 

 
Padrão alimentar – DASH 

 
5,0 g NaCl/dia 

 
Álcool (1 dose, M e 2 doses, 

H) 
 



•  2,4% dos pacientes têm FA no momento do 
diagnóstico de câncer e mais 1,8% desenvolvem 
durante o tratamento; 

•  A prevalência de FA na população em geral é de 1%;  

•  Paciente com câncer + FA tem 2x maior chance de ter 
tromboembolismo 

•  Paciente com câncer + FA tem 6x maior chance de ter 
falência cardíaca; 

•  Cerca de 48% dos pacientes usam antiplaquetários  

REVIEW Open Access

Management of atrial fibrillation in patients
taking targeted cancer therapies
Aarti Asnani1, Anastasia Manning2, Moussa Mansour3, Jeremy Ruskin3, Ephraim P. Hochberg4

and Leon M. Ptaszek3*

Abstract

Atrial fibrillation (AF) is frequently observed in patients being treated for cancer and can lead to increased morbidity
and mortality in this population. With the use of newer, targeted cancer therapies, several drug-drug interactions have
emerged that complicate the use of antiarrhythmic drugs (AADs) in patients with active malignancy. Moreover, specific
targeted therapies such as ibrutinib may contribute directly to the development of AF. The decision to pursue systemic
anticoagulation can be challenging in patients with malignancy due to a number of factors, including the need for
frequent procedures, the presence of malignancy-related risk factors for bleeding, and limited data regarding the safety
of the novel oral anticoagulants (NOACs) in cancer patients. This review describes the challenges associated with AF
management in patients with cancer and highlights a number of important drug-drug interactions that can impact
patient management.

Keywords: Atrial fibrillation, Cancer, Chemotherapy, Targed therapies, Ibrutinib, Anticoagulation

Background
AF is commonly diagnosed in the setting of active can-
cer. Although there are limited epidemiologic data
examining the prevalence of AF in this population, one
recently published study of over 24,000 patients with
newly diagnosed malignancy reported that 2.4% of pa-
tients had pre-existing AF at the time of their cancer
diagnosis. An additional 1.8% of patients went on to de-
velop new-onset AF after their initial cancer diagnosis
[1]. In comparison, the overall prevalence of AF is ap-
proximately 1% in the general population [2]. However,
this estimate varies significantly with age, and the preva-
lence of AF has been reported to be as low as 0.1% in
adults less than 55 years of age to as high as 9% in pa-
tients greater than 80 years of age. The increased preva-
lence of AF in patients with cancer, compared to that of
the general population, thus likely reflects the increased
prevalence of AF in patients with advanced age and/or
cardiovascular comorbidities. Patients with cancer who
had either baseline or new-onset AF were older, with an
average age of 72–75 years compared to 60 years in

patients who did not develop AF [1]. Moreover, patients
with cancer and AF had higher rates of hypertension,
myocardial infarction, and heart failure compared to
those patients who did not develop AF. These observa-
tions reflect the well-defined relationship between AF, age,
and cardiovascular comorbidies in the general population.
Compared to patients with baseline AF, those with new-
onset AF in the context of malignancy had a 2-fold in-
creased risk of thromboembolism and a 6-fold increased
risk of heart failure, highlighting the importance of
prompt recognition and treatment of AF during cancer
treatment. Notably, new-onset AF may in turn increase
the risk of subsequent cancer, particularly within the first
3 months following diagnosis of AF [3, 4]. This effect is
not well-understood but may be related to shared risk fac-
tors, increased detection of malignancies due to increased
health care exposure, or to the unmasking of occult GI
malignancies by anticoagulation [5].
AF is particularly common after surgical excision of

tumors, with rates ranging from 13% to 65% following
lung cancer surgery [6, 7]. Presence of AF after tumor
excision may also be an important prognostic marker:
lung cancer survivors with post-operative AF have a
higher morbidity and mortality compared to those who
do not experience AF, an effect which persists at 5 years
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Full list of author information is available at the end of the article
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FATORES DE RISCO PARA 
FIBRILAÇÃO ATRIAL NO PACIENTE 

COM CÂNCER 

•  Quimioterápicos citostáticas 

•  Inibidores de sinalização 

•  Desidratação 

•  Desordens eletrolíticas 

•  Anorexia 

•  Perda de peso 

•  Vômitos 

•  Diarreias 

Hidratação com eletrólitos 
(25-35 ml/Kg/dia) 

  
Adaptação na consistência 

dos alimentos 
 

Fracionamento 
 

Uso de suplementos 
 

Uso de enzimas digestivas 
 



RISCO DE TROMBOEMBOLIA 
EM PACIENTES COM CÂNCER 

•  O câncer é acompanhado por um risco aumentado 
para trombose e sangramento, sobretudo na presença 
de trombocitopenia e doença craniana; 

•  Inibodores de angiogênese aumentam o risco de 
tromboembolismo; 

•  Escores para estimar o risco de trombolembolismo 
(CHADS2, CHA2DS2-VASc, HAS-BLED) não se aplicam ao 
paciente com câncer ativo; 

Asnani et al., Cardio-Oncol, 2018 



setting of AF and cancer. The use of low-molecular-
weight heparin has been advocated for the treatment of
venous thromboembolism in patients with active cancer
[29], although its use in AF has not been well-studied.
The NOACs (novel oral anticoagulants; dabigatran, riv-
aroxaban, apixaban, and edoxaban) are appealing alter-
natives, as they do not require frequent laboratory
monitoring. Outcomes associated with NOAC use in pa-
tients with cancer are not well-studied as patients with
active cancer were excluded from all major clinical trials
studying the use of these agents in AF [30–33]. Al-
though NOAC trials for VTE treatment included

patients with cancer, the total number of cancer-affected
patients was too small (3–9%) to allow for definitive
conclusions [28]. Acute fluctuations in renal and hepatic
function can affect plasma levels of NOACs and may re-
quire dose adjustment or discontinuation of these
agents. Notably, P-glycoprotein (P-gp)-mediated trans-
port is important for NOAC elimination [34] and can be
affected by a number of targeted cancer therapies
(Table 4). These drug-drug interactions may result in in-
creased NOAC distribution to the brain and potentially
increase the risk of intracranial bleeding, although there
is not enough data in the literature to allow for an

Table 4 Drug-drug interactions and predicted plasma levels of oral anticoagulants and targeted cancer therapies
Oral Anticoagulants

Warfarin Dabigatran Rivaroxaban Apixaban Edoxaban

Tyrosine
Kinase
Inhibitors

Afatinib

Axitinib

Bosutinib

Cabozantinib

Ceritinib ↑OAC levels ↑OAC levels ↑OAC levels

Crizotinib ↑OAC levels ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Dasatinib ↑OAC levels & effect ↑OAC effect ↑OAC levels & effect ↑OAC levels & effect ↑OAC effect

Erlotinib ↑OAC levels

Gefitinib ↑OAC effect

Ibrutinib ↑OAC effect ↑OAC levels & effect* ↑OAC levels & effect* ↑OAC levels & effect* ↑OAC levels & effect*

Imatinib ↑OAC levels & effect ↑OAC levels ↑OAC levels

Lapatinib ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Lenvatinib

Nilotinib ↑OAC levels ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Osimertinib ↑OAC levels ↑OAC levels ↑OAC levels

Pazopanib

Ponatinib

Regorafenib ↑OAC effect

Ruxolitinib

Sorafenib ↑OAC levels & effect ↑OAC levels

Sunitinib ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Vandetanib ↑OAC levels* ↑OAC levels* ↑OAC levels* ↑OAC levels*

Drug-drug interactions are predicted based on pharmacokinetics, given the limited data available from patient studies
Underlined = "Alter combination"

Asnani et al. Cardio-Oncology  (2017) 3:2 Page 8 of 10

Asnani et al., Cardio-Oncol, 2018 



FÁRMACOS X DIETA 
•  Antagonistas de vitamina K – warfarina é o tratamento 

padrão para reduzir o risco de sangramentos e 
tromboembolismo. 

Asnani et al., Cardio-Oncol, 2018 

403Rev Bras Reumatol, v. 46, n.6, p. 398-406, nov/dez, 2006

 No tratamento com anticoagulantes orais, o paciente 
deve ter uma ingestão equilibrada e constante da vitamina 
K. Através da idade do paciente, verifica-se nas tabelas 
de recomendação o total de microgramas de vitamina K 
indicado ou utiliza-se 1 µg/Kg de peso corpóreo ao dia, 
que é uma quantidade considerada segura e adequada, pela 
maioria dos estudos(8, 15).
 Como exemplo, um paciente anticoagulado de 80 Kg 
deve receber, aproximadamente, 80 µg de vitamina K ao 
dia. Pode-se alcançar essa quantidade oferecendo uma dieta 
baseada na tabela com os teores de vitamina K (Tabela 1), 
contendo:
- Desjejum: café, leite, pão e um alimento fonte de vitamina 
K (margarina em média quantidade); 
- Almoço: fontes como um pires (chá) de folhas cruas (não 
utilizando óleo ou gorduras como tempero), arroz, feijão, 
uma porção de carne não frita e uma sobremesa (Evitar as 
frutas que são fontes da vitamina);
- Lanches intermediários: sem nenhum alimento fonte de 
vitamina K;
- Jantar: o mesmo que o almoço, podendo alterar a salada 
para um legume cru e consumir um alimento fonte em 
pequena quantidade (1/2 pires de brócolis cozido); 
- Utilizar alimentos com baixo teor de gordura e restringir 
o máximo possível os óleos e gorduras no preparo das 
refeições.
  Com a possibilidade de uma orientação com nutricio-
nista, o paciente adquire informações quanto a uma maior 
variabilidade alimentar de fontes de filoquinona, orientação 
de doses seguras, segundo a faixa etária e níveis da Razão 
Normalizada Internacional (INR), além de acompanha-
mento individualizado para tratamento e prevenção de 
co-morbidades.
 Não é recomendado oferecer menos que 1µg vitamina 
K/Kg ao dia, pois estudos mostraram que a redução acen-
tuada da ingestão não exerce claro benefício no controle da 
INR, além de aumentar os riscos para a osteoporose(25).
 Estudos concluíram que, particularmente na velhice, 
a recomendação de vitamina K para manter a função óssea 
pode ser maior que a necessária para a coagulação.

INTERAÇÃO DA VITAMINA K COM 
ANTICOAGULAÇÃO ORAL
 
 As drogas antivitamina K (AVK), cumarínicas ou anti-
coagulantes orais, como por exemplo a mais comumente 
usada varfarina (composto 4-hidroxicumarina), são admi-
nistradas, às vezes, por mais de 60 anos(26), como profiláticas 

e para tratamento de fenômenos tromboembólicos(15, 20, 29, 

30), inibindo a enzima hepática vitamina K epóxi-redutase, 
os fatores II, VII, IX e X e proteínas C e S (6, 17, 20, 31).

Ciclo da vitamina K
 Para que os fatores II, VII, IX, X, proteínas C e S se 
tornem ativos é necessário que ocorra a gama carboxilação 
do ácido glutâmico, possibilitando assim a adesão dessas 
proteínas aos fosfolípides de superfície, acelerando o pro-
cesso de coagulação(21, 32). A vitamina K em forma reduzida 
(KH2) atua como co-fator essencial para o processo da gama 
carboxilação dos fatores de coagulação. Neste processo, 
a KH2 é oxidada a epóxi-vitamina K e a seguir retorna a 
KH2 pela ação de duas redutases, completando o ciclo da 
vitamina K. A varfarina inibe a ação das duas redutases, 
reduzindo a quantidade de vitamina KH2 disponível, limi-
tando o processo de carboxilação (Figura 1)(26).

Recomendações
 As AVK são recomendadas no tratamento de tromboses 
arteriais e venosas, embolia pulmonar, doenças cardio-
vasculares, uso de válvulas cardíacas metálicas e síndrome 
antifosfolípide, a qual representa o grupo de pacientes que 
requerem mais intensivamente a terapia de anticoagulação 
oral(20, 21, 33). A monitoração é realizada pela medida do 
tempo de protrombina (TP) expresso pela IRN, demons-
trando a eficácia do tratamento anticoagulante. O controle 
da ação da varfarina, baseado na IRN é de difícil controle 
devido às freqüentes variações nos níveis de anticoagula-
ção, causadas por fatores intrínsecos como a carga genética 
relacionada ao metabolismo da droga, idade e capacidade 
de absorção da vitamina K e de fatores extrínsecos como a 
dieta alimentar, interação medicamentosa, estilo de vida e 
presença de co-morbidades(21, 26).
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Figura 1 - Ciclo da vitamina K. A varfarina inibe a ação das redutases (barras), 
inibindo a síntese de vitamina K1 e vitamina KH2 .
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 Os fatores responsáveis pela redução da resposta do 
IRN ao cumarínico são edema, resistência hereditária 
à cumarina, hiperlipemia, hipotireoidismo e síndrome 
nefrótica(34). A dosagem do anticoagulante deve ser indi-
vidualizada de acordo com a sensibilidade do indivíduo à 
droga conforme indicado pelo IRN(35). O objetivo desta 
intervenção medicamentosa é estabelecer a faixa terapêutica 
do IRN que compreende entre 2 e 3, na grande maioria 
dos estudos clínicos, minimizando o risco de hemorragias, 
sem elevar os riscos trombóticos(21, 30, 32-34). 
 Portadores de disfunção hepática são mais susceptíveis 
aos cumarínicos por terem produção deficiente de fatores 
de coagulação, assim como estados hipermetabólicos que 
ampliam a ação da varfarina, doenças consuptivas, insufici-
ência renal e aumento da ingestão de álcool(5, 21, 26, 36). Em 
idosos há um aumento da disponibilidade da droga pela 
redução da concentração de albumina sérica e redução 
do metabolismo hepático(26, 32), facilitando sua ação. A 
idade acima de 75 anos apresenta riscos aumentados de 
hemorragia intracraniana(36). Na gestação, a exposição à 
varfarina deve ser evitada no primeiro trimestre (entre a 6ª 
e 12ª semanas) por atravessar a placenta e poder causar a 
embriopatia varfarínica (caracterizada pela hipoplasia nasal 
e/ou a não consolidação das epífises)(37), além de anomalias 
do sistema nervoso central (SNC). No período pós-parto, 
pode-se retornar ao uso, pois, segundo alguns estudos, a 
varfarina não é encontrada no leite materno.

Metabolismo e absorção
 A varfarina é metabolizada no fígado por meio da 
hidroxilação e conjugação realizadas por enzimas micros-
somais. É absorvida por completo, chegando à circulação 
sanguínea nas primeiras quatro horas, iniciando o efeito 
anticoagulante em 24 horas(20).

Interações medicamentosas 
 As drogas que interagem com a ação da varfarina 
podem tanto potencializar, como inibir a atividade coagu-
lante (Tabela 4). A interação farmacológica ocorre com a 
inibição da atividade da droga e desta no trato digestivo, 
aumento da produção de enzimas hepáticas ou redução da 
capacidade de ligação da varfarina às proteínas plasmáticas, 
aumentando a quantidade da droga livre no plasma(26).
- Fitoterápicos com efeito anticoagulante em potencial:  
alfafa, angélica, semente de anis, arnica, aipo, boldo, 
camomila, castanha-da-Índia, dente-de-leão, gengibre, 
gingko biloba, salsa, tamarindo, salgueiro, rábano, urtiga, 
álamo e sálvia.

- Fitoterápicos com propriedades coagulantes ou fibrinolí-
ticas: agrimônia, visco, milefólio e ginseng(35).   
- Fatores que reduzem o efeito anticoagulante: ganho de 
peso, diarréia, vômito e idade inferior a 40 anos(32). Altas 
doses de vitamina K na dieta, pois resultam em estado de 
coagulação fora do limite terapêutico. Portanto, deve-se ter 
um controle dos alimentos fontes de vitamina K, mantendo 
um limiar adequado(10, 13, 14, 18, 20, 29, 33).
 A presença das AVK, juntamente com o baixo consumo 
de vitamina K na dieta, parece afetar mais intensamente a 
osteocalcina descarboxilada(6).

CONSIDERAÇÕES FINAIS
 
 Os teores da vitamina K em verduras e hortaliças não 
contêm diferenças significativas em comparação aos teores 
presentes nos óleos. Portanto, ao orientar indivíduos antico-
agulados, deve ser levado em consideração que as gorduras 
não possuem o valor nutritivo dos vegetais, sendo o alvo 
principal a ser reduzido na dieta alimentar.
   Espera-se que, futuramente, a gordura hidrogenada seja 

REDUÇÃO DO EFEITO ANTICOAGULANTE

Azatioprina Corticosteróides
Hidróxido de 
alumínio

Rifampicina *

Barbitúricos Dicloxacilina * Fenitoína * Sucrafalto

Carbamazepina * Diuréticos Fenobarbital * Vitamina C

Ciclofosfamida
Drogas 
antitireóideas

Mercaptopurina Vitamina K

Colestiramina Etanol (uso crônico) Quinidina

AUMENTO DO EFEITO ANTICOAGULANTE

AAS Antifúngicos
Hormônios 
tireoidianos

Salicilatos

AINH em geral Cimetidina * Isoniazida SMX/TMP *

Alopurinol Clofibrato Metronidazol * Ticlopidina

Amiodarona * Clorpropamida Omeprazol * Tamoxifeno

Andrógenos Etanol (agudo) Paracetamol Vitamina E

Antidepressivos 
tricíclicos

Eritromicina *
Metilprednisolona 
(pulso)

Zafirlucaste *

Antidepressivos 
(ISRS) *

Fluconazol * Quinolonas * Zileuton *

TABELA 4 
INTERAÇÕES MEDICAMENTOSAS COM ANTICOAGULANTES ORAIS

AINH: antiinflamatório não-hormonal.
ISRS: inibidores seletivos de recaptação de serotonina.
* Via interação com citocromo P450 2c9(38,39)

Klack e Carvalho

Klack e Carvalho 2006 
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ALIMENTOS VIT. K1 
(µg/100 g) ALIMENTOS  VIT. K1 

    (µg/100 g) ALIMENTOS VIT. K1 
 (µg/100 g)

FRUTAS
Banana 0,7 Melancia 2,2 Abacate 21

Pêra 3,8 Kiwi 41 Maçã c/casca 5,6

Morango 2,3 Figo 15,6 Maçã s/casca 0,3

Uva 16,1 Amora 19,3 Pêssego 2,1

Suco de abacaxi 0,3 Suco de laranja 0,1

CHÁS E CAFÉ
Chá preto fervido 262 Chá preto pronto 0,02 Folha chá preto 945

Chá verde fervido 433 Chá verde pronto 0,03 Folha chá verde 1654

Café instantâneo 9,3 Café infusão 0,02

LATICÍNIOS
Leite integral 0,3 Leite c/ chocolate 0,2 Queijo cheddar 3,1

Leite semi-desnatado 0,2 Queijo mussarela 1,3 Queijo suíço 2,8

Iogurte light 0,1 Cottage 0,4

CEREAIS E GRÃOS 
Pão francês 0,6 Cereal matinal 5,0 Farinha de aveia crua 2,0

Macarrão ND* Barra de cereais 6,0 Farinha de aveia cozida 0,4

Arroz cozido 0,03 Pão integral 3,4 Pão de centeio 3,0

Granola 1,8 Torrada 3,5 Milho cozido 0,3

VERDURAS E LEGUMES
Brócolis cru 102 Brócolis cozido 141 Alface romana 103

Cenoura crua 8,3 Cenoura cozida 13,7 Cebola 0,3

Pepino s/pele 2,6 Pepino c/pele 16,4 Espinafre cozido 541

Batata cozida 2,9 Batata frita 11,2 Rabanete 1,4

Couve 440 Salada de folhas 315 Couve-bruxelas 177

Repolho 145 Couve-flor cozida 20 Batata doce 1,0

Tomate 2,7 Molho industrializado c/salsa 13,9 Catchup 3,6

Cogumelo 0,06 Azeitona verde 1,4 Pimenta verde crua 7,1

Pimenta verde cozida 21,4 Pimenta vermelha crua 4,9 Pimenta vermelha cozida 16,5

ÓLEOS E GORDURAS
Óleo de soja 193 Óleo de canola 127 Óleo de algodão 60

Óleo de oliva 55 Margarina 42 Maionese 41

Óleo vegetal  misto 114,4 Óleo de milho 54 Manteiga 10

CARNES, OVOS E EMBUTIDOS
Lingüiça 3,5 Carne bovina grelhada 1,2 Bife fígado 3,3

Lombo porco ND* Ovo cozido 0,4 Ovo frito 6,9

Peixe fresco <1 Salame 1,3 Frango frito 4,5

Atum em óleo 6,4 Atum em salmoura 2,3 Presunto cozido <0,01

LEGUMINOSAS E OLEAGINOSAS
Ervilha fresca 24 Feijão cozido 2,7 Amendoim seco 0,3

Castanha de caju 34,8 Nozes 53,9 Pistache 13,2

PREPARAÇÕES
Hambúrguer 5,9 Hambúrguer c/molho 19,3 Lanche de frango 15,1

Lanche de peixe 13,7 Molho p/ salada 100 Lasanha 5,0

Pizza 4,0 Pipoca 20 Geléia 12

Creme de espinafre 292 Creme de milho 0,05 Brownie 14

Bebida alcoólica ND* Caldo carne/legume 9,3 Chocolate em barra 2,3

TABELA 1
TEOR DE VITAMINA K EM ALGUNS ALIMENTOS OU PREPARAÇÕES(7-11, 14, 16, 18, 24, 25)

* ND = Não Detectável
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entre duas marcas de chá preto e de chá de ervas verdes, 
indicando que fatores como estocagem, processamento, co-
lheita e origem geográfica podem interferir no conteúdo de 
vitamina K1 nos chás. Em relação ao café, o conteúdo pode 
variar de 0,5-25 µg/100 g. A vitamina K1 presente nos grãos 
de café depois do preparo foi significativamente menor que a 
concentração anterior ao preparo. Mesmo que as folhas de chá 
e os grãos de café contenham alta concentração de vitamina 
K, a bebida pronta para consumo não é considerada como 
fonte dessa vitamina(8). O café instantâneo não é fonte nem 
antes, nem após o preparo(25). 
 Quanto aos alimentos ricos em vitamina K, o grupo dos 
vegetais folhosos verde escuro contém a maior concentração, 
como, por exemplo, espinafre, brócolis e alguns tipos de 
alface, variando de 0,03-440 µgK1/100 g de alimento(8, 9). 
A preparação de creme de espinafre foi considerada uma das 
maiores fontes, contendo 292 µgK1/100 g de alimento(24). 
As segundas maiores fontes de filoquinona são os óleos e gor-
duras (0,3-193 µgK1/100 g de alimento). Por isso, ao serem 
acrescentados aos alimentos ou preparações, ocorre aumento 
da vitamina K(8, 10). A manteiga pode conter até 10 µg em 
100 g, enquanto que os óleos vegetais de canola e soja de 
127-193 µg por 100 g. Os óleos de soja, canola, algodão e 
oliva têm maiores teores de vitamina K1 que os de amendoim 
e de milho(8 ,9, 11, 24).  As gorduras derivadas de óleos vegetais 
como a margarina, maionese e temperos para salada contêm 
mais filoquinona comparada à gordura de origem animal, 
como a manteiga, por exemplo. Os produtos fermentados à 
base de soja contêm quantidades importantes(15, 16, 24). Os fast 
foods como hambúrgueres, pizzas, sanduíches de frango ou 
de peixe e petiscos contêm altos teores de filoquinona (5,9 
a 19,3 µg/100 g) comparados às demais carnes(7, 11), assim 
como os produtos processados que contêm óleo ou gordu-
ra como panquecas, wafles e lanches matinais que também 
contêm alta concentração(14).
 A dK é encontrada em altas doses nos nuggets de frango 
e tender (15,9 e 20 µgdK/100 g, respectivamente), sendo 
também identificada em fórmulas infantis preparadas com 
gorduras (30-60 µgdK/100 g de alimento)(7, 8, 11).

DICAS DIETÉTICAS
 
- Utilizar a mínima quantidade possível de óleos e gorduras, 
como adição no preparo dos alimentos;
- Evitar o consumo de produtos industrializados à base 
de óleos, salsa ou ervas (molhos prontos, sopas de pacote, 
temperos concentrados em tabletes);
- Consumir alimentos conservados em salmoura ao invés 

da conservação em óleo (ex: atum em lata);
- Remover cascas de frutas e legumes, por possuírem maior 
concentração da vitamina K que a polpa;
- Utilizar, preferivelmente, queijos ou geléias nas pequenas 
refeições, ao invés de manteigas e margarinas;
- Evitar a substituição de refeições como almoço e jantar, 
por lanches e petiscos;
- Manter constante a ingestão diária de vitamina K, evi-
tando grandes variações quantitativas, pois os alimentos 
fonte de filoquinona também são importantes para o 
controle de distúrbios metabólicos como as dislipidemias, 
por exemplo(26).

RECOMENDAÇÕES DIETÉTICAS
 
 A ingestão diária recomendada (IDR) é a quantidade 
de vitaminas e de outros nutrientes que deve ser consumida 
diariamente para atender às necessidades nutricionais da 
maior parte dos indivíduos e grupos de pessoas da popu-
lação sadia (Tabelas 2 e 3)(27, 28).

Idade  µg vit. Kg/dia

Lactentes 0 - 6 meses 05
7 - 11 meses 10

Crianças 1 - 3 anos 15
4 - 6 anos 20
7 - 10 anos 25

Adultos 65
Gestantes 55
Lactantes 55

Fonte: www.anvisa.gov.br

TABELA 2
ANVISA (AGÊNCIA NACIONAL DE VIGILÂNCIA SANITÁRIA) 

RESOLUÇÃO RDC NO 269 DE 22/09/2005

Idade Mulheres (µg vit. Kg/dia) Homens (µg vit. Kg/dia)

0 - 6 meses 2,0
7 -12 meses 2,5
1 - 3 anos 30
4 - 8 anos 55
9 - 13 anos 60 60
14 - 18 anos 75 75
19 - 30 anos 90 120
31 - 50 anos 90 120
50 - 70 anos 90 120
> 70 anos 90 120
Gestação:       18 
anos

75 ---

19 - 30 anos 90 ---
31 - 50 anos 90 ---
Lactação:     18 anos 75 ---
19 - 30 anos 90 ---

Fonte: Dietary reference intakes for vitamin K. Food and  nutrition board. 
Institute of medicine - Nat Acad Press, 162-96, 2001.

TABELA 3
NATIONAL ACADEMY PRESS

Klack e Carvalho

Klack e Carvalho, 2006 
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•  Em modelos animais a cardiotoxicidade dos antraciclicos 
foi reduzida 
•  Vitamina E, C e A 
•  Flavonoides 
•  Coenzima Q10 

•  Probucol, N-acetilcisteína, e inibidores da HMG-CoA 
redutase 

•  Dexrazoxane – reduz a cardiotoxicidade dos antraciclicos 
•  quelante de ferro  
•  Inibe TopoII 

Morbidelli et al., Cardio-Oncol 2016 
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GOAL   Limit consumption of processed foods high in fat, starches or sugars – including 
‘fast foods’1; many pre-prepared dishes, snacks, bakery foods and desserts; and 
confectionery (candy)

1  ‘Fast foods’ are readily available convenience foods that tend to be energy dense and are often consumed frequently and in large portions.

RECOMMENDATION
Limit consumption of ‘fast foods’ 
and other processed foods high in 
fat, starches or sugars
Limiting these foods helps control calorie intake and 
maintain a healthy weight

Overweight and obesity are at the highest 
levels ever seen globally. Processed foods high 
in fat, starches or sugars embody a cluster of 
characteristics that encourage excess energy 
consumption, for example, by being highly 
palatable, high in energy, affordable, easy  
to access and convenient to store.

Goal
 GOAL   Limit consumption of processed foods 

high in fat, starches or sugars – including 
‘fast foods’; many pre-prepared dishes, 
snacks, bakery foods and desserts; and 
confectionery (candy)

This Recommendation does not imply that all 
foods high in fat need to be avoided. Some, 
such as certain oils of plant origin, nuts and 
seeds, are important sources of nutrients.  
Their consumption has not been linked with 
weight gain and by their nature they tend to  
be consumed in smaller portions.

Justification
This recommendation was made for  
several reasons:

• There is strong evidence from the CUP  
(see matrices in Sections 3 and 5.1.5):

 % Consuming ‘fast foods’ (readily available 
convenience foods that tend to be energy 
dense and are often consumed frequently 
and in large portions) is a cause of weight 
gain, overweight and obesity.

 % Consuming a ‘Western type’ diet 
(characterised by a high amount of free 
sugars, meat and fat) is a cause of weight 
gain, overweight and obesity.

 % Glycaemic load (the increase in blood 
glucose (and insulin) after consumption of 
food) is a cause of endometrial cancer.

 % Greater body fatness is a cause of  
many cancers.
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GOAL   Consume a diet that provides at least 30 grams per day of fibre1 from food sources 

GOAL   Include in most meals foods containing wholegrains, non-starchy vegetables,  
fruit and pulses (legumes) such as beans and lentils

GOAL   Eat a diet high in all types of plant foods including at least five portions or servings  
(at least 400 grams or 15 ounces in total) of a variety of non-starchy vegetables and 
fruit every day

GOAL   If you eat starchy roots and tubers as staple foods, eat non-starchy vegetables, fruit 
and pulses (legumes) regularly too if possible

1  Measured by the AOAC method.

RECOMMENDATION
Eat a diet rich in wholegrains, 
vegetables, fruit and beans
Make wholegrains, vegetables, fruit, and pulses 
(legumes) such as beans and lentils a major part of 
your usual daily diet

Relatively unprocessed foods of plant 
origin are rich in nutrients and dietary fibre. 
Higher consumption of these foods instead 
of processed foods high in fat, refined 
starches and sugars1 would provide a diet 
that is higher in essential nutrients and 
more effective for regulating energy intake 
relative to energy expenditure. This could 
protect against weight gain, overweight and 
obesity and therefore protect against obesity-
related cancers. Wholegrains, non-starchy 
vegetables, fruit and beans are a consistent 
feature of diets associated with lower risk 
of cancer and other non-communicable 
diseases (NCDs), as well as obesity [73].

Goals
 GOAL   Consume a diet that provides at  

least 30 grams per day of fibre  
from food sources

GOAL   Include in most meals foods containing 
wholegrains, non-starchy vegetables,  
fruit and pulses (legumes) such as beans 
and lentils

GOAL   Eat a diet high in all types of plant  
foods including at least five portions  
or servings (at least 400 grams or  
15 ounces in total) of a variety of non-
starchy vegetables and fruit every day

1  Processed foods high in refined starches include products made from white flour such as bread, pasta and pizza; and processed foods that are high in fat, 
starches or sugars include cakes, pastries, biscuits (cookies), other bakery foods and confectionery (candy).
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GOAL   Be at least moderately physically active1, and follow or exceed national guidelines

GOAL   Limit sedentary habits

1  Moderate physical activity increases heart rate to about 60 to 75 per cent of its maximum.

RECOMMENDATION
Be physically active
Be physically active as part of everyday life –  
walk more and sit less

In most parts of the world, levels of physical 
activity are insufficient for optimal health [64]. 
Sedentary ways of life have become common in 
high-income countries since the second half  
of the 20th century and have subsequently also 
become widespread in most populations around 
the world [65].

Goals
 GOAL   Be at least moderately physically active, 

and follow or exceed national guidelines

Establish a daily habit of being physically active 
throughout life, including when older. People 
whose work is sedentary need to take special 
care to build some physical activity into  
everyday life.

WHO advises adults to be active daily, taking 
part throughout each week in at least 150 
minutes of moderate-intensity, aerobic physical 
activity or at least 75 minutes of vigorous, 
aerobic physical activity (or a combination) [55]. 
This represents a minimum amount of physical 
activity for cardiometabolic health.  

For cancer prevention, it is likely that the greater 
the amount of physical activity, the greater the 
benefit. To have a significant impact on weight 
control, higher levels of activity are required 
(45–60 minutes of moderate-intensity physical 
activity per day) [56]. 

Children and young people aged 5 to 17 are 
advised to accumulate at least 60 minutes of 
moderate- to vigorous-intensity physical activity 
daily. Being physically active for longer than 60 
minutes provides additional health benefits [57].

Activities that are moderate in intensity 
include walking, cycling, household chores, 
gardening and certain occupations, as 
well as recreational activities such as 
swimming and dancing. Vigorous activities 
include running, fast swimming, fast 
cycling, aerobics and some team sports.
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GOAL

  Ensure that body weight during childhood and adolescence projects towards the  
lower end of the healthy adult BMI range

GOAL   Keep your weight as low as you can within the healthy range throughout life

GOAL   Avoid weight gain (measured as body weight or waist circumference)2  
throughout adulthood

1    The healthy (or, as defined by WHO, ‘normal’) range of BMI for adults is 18.5–24.9 kg/m2 [46]. Different reference ranges have been proposed 
for Asian populations [46]. Where these ranges differ from the WHO definition, they are to be used as the guide. Further research is required to 
establish appropriate thresholds in other ethnic groups. The healthy range for BMI during childhood varies with age [47].

2  WHO recommends keeping waist circumference below 94 cm (37 inches) in men and 80 cm (31.5 inches) in women (based on data from 
European people). These values are roughly equivalent to a BMI of around 25 kg/m2 [48]. For Asian populations, cut-offs for waist circumferences 
of 90 cm (35.4 inches) for men and 80 cm (31.5 inches) for women have been proposed [48]. Further research is required to establish appropriate 
waist circumference values for other ethnic groups.

RECOMMENDATION
Be a healthy weight
Keep your weight within the healthy range1 and avoid 
weight gain in adult life

Overweight and obesity, generally assessed 
by various anthropometric measures 
including body mass index (BMI) and waist 
circumference, are now more prevalent than 
ever. In 2016, an estimated 1.97 billion adults 
and over 338 million children and adolescents 
were categorised as overweight or obese 
globally [23]. The increase in the proportion 
of adults categorised as obese has been 
observed both in low- and middle-income 
countries and in high-income countries.

Goals
 GOAL   Ensure that body weight during childhood 

and adolescence projects towards the 
lower end of the healthy adult BMI range

GOAL   Keep your weight as low as you can within 
the healthy range throughout life

These two related Goals emphasise the 
importance of preventing excess weight gain, 
overweight and obesity, beginning in childhood.

GOAL   Avoid weight gain (measured as  
body weight or waist circumference)  
throughout adulthood

As there may be adverse effects specifically 
from gaining weight during adulthood, it is best 
to maintain weight within the healthy range 
throughout adult life.

This overall Recommendation is best achieved 
by maintaining energy balance throughout life by 
following four of the other Recommendations:

• being physically active

• eating a diet rich in wholegrains, vegetables, 
fruit and beans

• limiting consumption of ‘fast foods’ and  
other processed foods high in fat, starches  
or sugars

• limiting consumption of sugar  
sweetened drinks.
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GOAL    If you eat red meat, limit consumption to no more than about three portions per week. 
Three portions is equivalent to about 350 to 500 grams (about 12 to 18 ounces) 
cooked weight of red meat.3 Consume very little, if any, processed meat

1   The term ‘red meat’ refers to all types of mammalian muscle meat, such as beef, veal, pork, lamb, mutton, horse and goat.
2  The term ‘processed meat’ refers to meat that has been transformed through salting, curing, fermentation, smoking or other processes to enhance 

flavour or improve preservation.
3  500 grams of cooked red meat is roughly equivalent to 700–750 grams of raw meat, but the exact conversion depends on the cut of meat, the 

proportions of lean meat and fat, and the method and degree of cooking.

RECOMMENDATION
Limit consumption of red and 
processed meat
Eat no more than moderate amounts of red meat1,  
such as beef, pork and lamb. Eat little, if any, 
processed meat2

An integrated approach to the evidence shows 
that diets that reduce the risk of cancer and 
other non-communicable diseases (NCDs) 
contain no more than modest amounts of red 
meat and little or no processed meat.

Goal
 GOAL   If you eat red meat, limit consumption  

to no more than about three portions  
per week. Three portions is equivalent  
to about 350 to 500 grams (about 12  
to 18 ounces) cooked weight of red meat. 

Consume very little, if any, processed meat

The Recommendation is not to completely avoid 
eating meat; meat can be a valuable source  
of nutrients, in particular protein, iron, zinc 
and vitamin B12. However, it is not necessary 
to consume red meat in order to maintain 
adequate nutritional status [78]. People who 
choose to eat meat-free diets can obtain 
adequate amounts of these nutrients through 
careful food selection. Protein can be obtained 
from a mixture of wholegrains (cereals) and 
pulses (legumes), such as beans and lentils. 
Iron is present in many plant foods, though 
it is less bioavailable than that in meat.

Poultry and fish are valuable substitutes for red 
meat. Eggs and dairy are also valuable sources 
of protein and micronutrients for people who do 
eat other foods of animal origin. 

High consumers of red meat and processed 
meat who reduce their intakes are expected 
to gain the greatest benefit from following this 
Recommendation.
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GOAL   Do not consume sugar sweetened drinks1

1  Sugar sweetened drinks are defined here as liquids that are sweetened by adding free sugars, such as sucrose, high fructose corn syrup and sugars 
naturally present in honey, syrups, fruit juices and fruit juice concentrate. This includes, among others, sodas, sports drinks, energy drinks, sweetened 
waters, cordials, barley water, and coffee- and tea-based beverages with sugars or syrups added. This does not include versions of these drinks which 
are ‘sugar free’ or sweetened only with artificial sweeteners.

RECOMMENDATION
Limit consumption of  
sugar sweetened drinks
Drink mostly water and unsweetened drinks

Consumption of sugar sweetened drinks is 
increasing in many countries worldwide and is 
contributing to the global increase in obesity, 
which increases the risk of many cancers.

Goal
GOAL    Do not consume sugar sweetened drinks

To maintain adequate hydration, it is best  
to drink water or unsweetened drinks, such  
as tea (Camellia sinensis) or coffee without  
added sugar.

Coffee and tea both contain caffeine. For 
healthy adults, the maximum safe daily intake 
of caffeine recommended by the European Food 
Safety Authority [83] is 400 milligrams per day 
(approximately four cups of brewed coffee).  
The limit is lower in pregnancy.

Do not consume fruit juices in large quantities, 
as even with no added sugar they are likely to 
promote weight gain in a similar way to sugar 
sweetened drinks. Most national guidelines  
now recommend limiting intake of fruit juice.

 
There is no strong evidence in humans to  
suggest that artificially sweetened drinks with 
minimal energy content, such as diet sodas,  
are a cause of cancer.

Justification
This recommendation was made for  
several reasons:

• There is strong evidence from the CUP  
(see matrices in Sections 3 and 5.1.5):

 % Consuming sugar sweetened drinks (which 
provide energy but may not reduce appetite) 
is a cause of weight gain, overweight 
and obesity in both children and adults, 
especially when consumed frequently or in 
large portions. This effect is compounded 
at low levels of physical activity.

 % Sugar sweetened drinks do so by promoting 
excess energy intake relative to energy 
expenditure.

 % Greater body fatness is a cause of  
many cancers.
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GOAL   This recommendation aligns with the advice of the World Health Organization, which 
recommends infants are exclusively breastfed1 for 6 months, and then up to 2 years  
of age or beyond alongside appropriate complementary foods

1   ‘Exclusive breastfeeding’ is defined as giving a baby only breastmilk (including breastmilk that has been expressed or is from a wet nurse) and nothing 
else – no other liquids or solid foods, not even water [93]. It does, however, allow the infant to receive oral rehydration solution, drops or syrups consisting 
of vitamins, minerals, supplements or medicines [93].

RECOMMENDATION
For mothers: breastfeed your baby,  
if you can
Breastfeeding is good for both mother and baby

Data from the World Health Organization  
(WHO) show that the percentage of infants  
who are exclusively breastfed for the first  
6 months of life is highest in low-income 
countries (47 per cent) and lowest in upper-
middle-income countries (29 per cent) [91]. The 
global average prevalence is 36 per cent [92].

Goal

GOAL
  This recommendation aligns with the 
advice of the World Health Organization, 
which recommends infants are exclusively 
breastfed for 6 months, and then up  
to 2 years of age or beyond alongside 
appropriate complementary foods 

The benefits for both mother and baby are 
greater the longer the cumulative duration of 
breastfeeding.

Breastfeeding is recommended with caution or 
is not advised in some situations, for example, 
for mothers with HIV/AIDS; see WHO guidance 
for further information [94].

Justification
This recommendation was made for  
several reasons:

• There is strong evidence from the CUP  
(see matrices in Sections 3 and 5.1.5):

 % Breastfeeding helps protect the mother 
against breast cancer.

 % Having been breastfed helps protect 
children against excess weight gain, 
overweight and obesity.

 % Greater body fatness is a cause of  
many cancers.

• Excess body fatness during childhood tends 
to track into adult life (see the more detailed 
Energy balance and body fatness1 part of the 
Third Expert Report available online).

• Excess body fatness during childhood is 
associated with an earlier menarche in  
girls, which in turn increases the risk of 
several cancers.

1  The more detailed Energy balance and body fatness part of the Third Expert Report is available online at wcrf.org/energy-balance-body-fatness
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