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What are 
nitrosamines?

Nitrosamines are common chemicals found in water and foods including cured 
and grilled meats, dairy products, and vegetables. Everyone is exposed to 
some background level of nitrosamines in daily life. 

�m�u;1;m|��;-uvķ�_;-Ѵ|_�-�|_oubঞ;v�-m7�7u�]�l-m�=-1|�u;uv�_-�;�b7;mঞC;7�
nitrosamines in several categories of drugs, including in two medicines used 
|o�ru;�;m|�$�Ĺ�ub=-lrb1bm�-m7�ub=-r;mঞm;ĺ�$_;�ru;v;m1;�o=�mb|uov-lbm;v�bm�
medicines is considered an impurity, so drug makers are now working with 
_;-Ѵ|_�-�|_oubঞ;v�|o�u;7�1;�|_;�Ѵ;�;Ѵ�o=�mb|uov-lbm;v�bm�r_-ul-1;�ঞ1-Ѵ�
products. 

$_;u;�-u;�7b@;u;m|�|�r;v�o=�mb|uov-lbm;vĺ�$_;�mb|uov-lbm;�=o�m7�bm�ub=-lrb1bm�
bv�1-ѴѴ;7�����-m7�|_;�blr�ub|��bm�ub=-r;mঞm;�bv�1-ѴѴ;7�����ĺ�

If you are reading this guide, you may be taking medicine to protect you from developing 
|�0;u1�Ѵovbv�Ő$�ő�7bv;-v;ĺ�$_bv�|�r;�o=�|u;-|l;m|�bv�1-ѴѴ;7�$��ru;�;mঞ�;�|_;u-r�ķ�ou�$�$�=ou�
short. TPT protects people who are already infected with the TB bacterium from falling ill with 
$��7bv;-v;ķ�-m7�b|�v_b;Ѵ7v�r;orѴ;��_o�-u;��mbm=;1|;7�0�|�-|�ubvh�o=�$��;�rov�u;�=uol�];মm]�
bm=;1|;7�bm�|_;�Cuv|�rѴ-1;ĺ�$_;�7u�]v��v;7�|o�ru;�;m|�$��_-�;�0;;m�bm��v;�=ou�7;1-7;v�-m7�-u;�
�;ѴѴ��m7;uv|oo7�0��_;-Ѵ|_�1-u;��ouh;uv�-m7�v1b;mঞv|vĺ��|�bv�mo|�-m�;�-]];u-ঞom�|o�v-��|_-|�
|;mv�o=�lbѴѴbomv�o=�r;orѴ;�_-�;�u;1;b�;7�|_;v;�7u�]v�o�;u�ঞl;ĺ�!;1;m|Ѵ�ķ�_;-Ѵ|_�-�|_oubঞ;v�-m7�
7u�]�l-m�=-1|�u;uv�_-�;�b7;mঞC;7�-�|�r;�o=�1_;lb1-Ѵ�blr�ub|��1-ѴѴ;7�mb|uov-lbm;v�bm�vol;�$��
l;7b1bm;vĺ�$_bv�7o1�l;m|�-mv�;uv�=u;t�;m|Ѵ��-vh;7�t�;vঞomv�-0o�|�mb|uov-lbm;v�=ou�r;orѴ;�
taking TPT.  
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Nitrosamines are possible human carcinogens. This means that 
they may increase the risk of cancer if people are exposed to them 
-0o�;�-11;r|-0Ѵ;�Ѵ;�;Ѵv�-m7�o�;u�Ѵom]�r;ubo7v�o=�ঞl;�Ő7;1-7;vőĺ�$��
ru;�;mঞ�;�|u;-|l;m|�bm�oѴ�bm]�ub=-r;mঞm;�ou�ub=-lrb1bm�bv�|-h;m�=ou�-�
v_ou|�r;ubo7�o=�ঞl;Ō-m��_;u;�=uol�om;�lom|_�|o�=o�u�lom|_vĺ�

�;-Ѵ|_�-�|_oubঞ;v�bm�|_;���uor;-m�&mbomķ�&mb|;7�"|-|;vķ�-m7��-m-7-ķ�
bm�r-uঞ1�Ѵ-uķ�_-�;�-vv;vv;7�|_;�ubvh�o=�mb|uov-lbm;v�bm�l;7b1bm;v�-m7�
_-�;�v|-|;7�|_-|�|_;u;�bv�-��;u��Ѵo��ubvh�|_-|�mb|uov-lbm;�blr�ubঞ;v�-|�
the levels found in TB drugs and other medicines could cause cancer 
in humans. 

Most knowledge about nitrosamines and cancer risk comes from 
studies in animals. For certain types of nitrosamines, there is also 
evidence from epidemiological studies (for example, studies where 
r;orѴ;�-u;�=oѴѴo�;7�=ou��;-uv�ou�;�;m�7;1-7;vķ�7�ubm]��_b1_�ঞl;�
researchers document their exposure to nitrosamines and look for the 
o11�uu;m1;�o=�-m��1-m1;uvőĺ�$_;�mb|uov-lbm;v�b7;mঞC;7�bm�ub=-lrb1bm�
-m7�ub=-r;mঞm;�Ő����-m7�����ő�-u;�0;Ѵb;�;7�|o�0;�Ѵ;vv�1-u1bmo];mb1�
than other known types of nitrosamines (based on an analysis of 
chemical structure).

�b|uov-lbm;�blr�ubঞ;v�1-m�=oul�bm�vol;�l;7b1bm;v�7�ubm]�
manufacturing. They can also appear when drugs expire or outlive 
their shelf life. 

�ov|�l;7b1bm;v�7o�mo|�1om|-bm�mb|uov-lbm;vķ�-m7�|_;v;�blr�ubঞ;v�
should be avoided whenever possible. Where nitrosamines are 
present in medicines, they should be controlled below a level where 
human cancer risk associated with exposure is considered negligible 
Ővl-ѴѴ�;mo�]_�|o�0;�1omvb7;u;7�bmvb]mbC1-m|őĺ

�oĺ��b|uov-lbm;�blr�ubঞ;v�bm�l;7b1bm;vķ�];m;u-ѴѴ�ķ�-m7�$��7u�]vķ�
vr;1bC1-ѴѴ�ķ�-u;�mo|�m;�ĺ�!-|_;uķ�_;-Ѵ|_�-�|_oubঞ;v�-m7�l-m�=-1|�u;uv�
_-�;�u;1;m|Ѵ��u;1o]mb�;7�|_;�bvv�;�-m7�_-�;�|-h;m�-1ঞom�|o�
document and reduce the level of nitrosamines in medicines.

Why is the presence 
of nitrosamines 
in medicines a 
concern?

What is the 
link between 
nitrosamines and 
cancer?

Why are 
nitrosamines present 
in medicines?

Are nitrosamines in 
TB medicines a new 
concern? 
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$�o�$��7u�]v�1om|-bm�mb|uov-lbm;vĹ�ub=-lrb1bm�-m7�ub=-r;mঞm;ĺ�

!b=-lrb1bm�bv��v;7�bm�|�o�u;1oll;m7;7�$�$�u;]bl;mvĹ�

Ŏ� ƒ�!Ĺ rifampicin and isoniazid taken daily for three months. 

Ŏ� Ɠ!Ĺ rifampicin taken daily for four months.

!b=-r;mঞm;�bv��v;7�bm�|�o�u;1oll;m7;7�$�$�u;]bl;mvĹ�

Ŏ� ƒ��Ĺ�ub=-r;mঞm;�-m7�bvomb-�b7�|-h;m�om1;�-��;;h�=ou�ƐƑ�
weeks (three months). 

Ŏ� Ɛ��Ĺ�ub=-r;mঞm;�-m7�bvomb-�b7�|-h;m�7-bѴ��=ou�=o�u��;;hv�Őom;�
month).

�m];vঞm]�Ѵo��Ѵ;�;Ѵv�o=�mb|uov-lbm;v�bv�mo|�;�r;1|;7�|o�1-�v;�_-ulĺ�
�b|uov-lbm;�blr�ubঞ;v�l-��bm1u;-v;�|_;�ubvh�o=�1-m1;u�b=�r;orѴ;�-u;�
exposed to them above acceptable levels and over long periods of 
ঞl;ĺ�

To ensure that the risk of cancer remains low, regulatory agencies 
v�1_�-v�|_;�&ĺ"ĺ�
oo7�-m7�	u�]��7lbmbv|u-ঞom�Ő
	�ő�_-�;�
established “acceptable intake” limits for nitrosamines in medicines. In 
order to distribute medicines, drug manufacturers must demonstrate 
that the level of nitrosamines does not exceed these limits. The 
acceptable intake limit represents a negligible risk of cancer 
ŐƐĹƐƏƏķƏƏƏő�-vv�lbm]�-�r;uvom�bv�;�rov;7�|o�mb|uov-lbm;v�7-bѴ��=ou�-�
r;ubo7�o=�ƕƏ��;-uvĺ�

Higher limits are allowed for medicines that are taken for a shorter 
7�u-ঞom�|_-m�ƕƏ��;-uv�ou�Ѵ;vv�=u;t�;m|Ѵ��|_-m�7-bѴ�ĺ�$_bv�bm1Ѵ�7;v�
l;7b1bm;v��v;7�=ou�$��ru;�;mঞ�;�|_;u-r�ĺ�$�$�u;]bl;mv�0-v;7�om�
ub=-lrb1bm�ou�ub=-r;mঞm;�u-m];�=uol�om;�|o�=o�u�lom|_v�bm�7�u-ঞomĺ��m�
the case of the 3HP regimen, medicines are taken once a week (rather 
than daily). 

Everyone has some background exposure to nitrosamines. Exposure 
to nitrosamines in daily life varies widely depending on where a 
person lives, what a person eats, and other environmental factors. 
Generally speaking, ;�rov�u;�|o�mb|uov-lbm;v�=uol�|-hbm]�-�$�$�
u;]bl;m�1om|-bmbm]�;b|_;u�ub=-r;mঞm;�ou�ub=-lrb1bm�bv�-rruo�bl-|;Ѵ��
-��;-u�ou�Ѵ;vv�o=��v�-Ѵ�0-1h]uo�m7�;�rov�u;�bm�7-bѴ��Ѵb=;. 

$_;v;�;�rov�u;v��;u;�1-Ѵ1�Ѵ-|;7�-vv�lbm]�|_-|�|_;������-m7�����
blr�ubঞ;v�bm�ub=-r;mঞm;�-m7�ub=-lrb1bm�-u;�vblbѴ-u�|o�o|_;u�|�r;v�o=�
mb|uov-lbm;v�=o�m7�bm�=oo7v�-m7�|_;�;m�buoml;m|ĺ������-m7�����
may be less carcinogenic than these other nitrosamines, so the actual 
exposures from taking TPT may be even lower.

)_b1_�$��ru;�;mঞ�;�
treatment regimens 
-u;�-@;1|;7ĵ�

What risk I am 
exposed to when 
|-hbm]�$��ru;�;mঞ�;�
therapy containing 
nitrosamines?

How do 
nitrosamines in TB 
medicines compare 
to other exposures? 
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The same acceptable intake limits for nitrosamines in adults set by 
|_;�
	��-Ѵvo�-rrѴ��|o�1_bѴ7u;mĺ��_bѴ7u;m��_o�|-h;�-�$�$�u;]bl;m�
containing nitrosamines are not believed to be at any higher risk of 
developing cancer than adults. 

"ol;�mb|uov-lbm;v�_-�;�|_;�ro|;mঞ-Ѵ�|o�1-�v;�0bu|_�7;=;1|vĺ��|�bv�
mo|�hmo�m��_;|_;u�|_;�mb|uov-lbm;v�bm�ub=-r;mঞm;�-m7�ub=-lrb1bm�
Ő�����-m7����ő�bm1u;-v;�|_;�ubvh�o=�0bu|_�7;=;1|vĺ��u;]m-m|�
�ol;m�-|�ubvh�o=�$��l-��|-h;�-Ѵ|;um-ঞ�;�$�$�u;]bl;mv�|_-|�7o�
mo|�1om|-bm�mb|uov-lbm;v�Őom;�orঞom�bv�1-ѴѴ;7�bvomb-�b7�ru;�;mঞ�;�
|_;u-r�ő�ou�1_oov;�|o�|-h;�$�$�-|�|_;�;m7�o=�ru;]m-m1��Ő-[;u�
delivery). Encouragingly, one study found that rates of TB among 
mothers and infants were no higher among women who waited 
�mঞѴ�-[;u�7;Ѵb�;u��|o�v|-u|�$�$�1olr-u;7��b|_�bm7b�b7�-Ѵv��_o�
started TPT during pregnancy. Pregnant individuals should consult 
their health care provider about which TPT regimen to take and 
�_;m�|o�0;]bm�|u;-|l;m|�Ő0;=ou;�ou�-[;u�7;Ѵb�;u�őĺ�

+;vĺ��vomb-�b7�ru;�;mঞ�;�|_;u-r��Ő��$ő�bv�-m�;@;1ঞ�;�u;]bl;m�=ou�
|u;-ঞm]�$��bm=;1ঞom�-m7�omѴ��1om|-bmv�|_;�7u�]�bvomb-�b7�Őmo|�
ub=-r;mঞm;�ou�ub=-lrb1bmőĺ��=��o��=;;Ѵ��m1ol=ou|-0Ѵ;�|-hbm]�-�$�$�
u;]bl;m��b|_�ub=-r;mঞm;�ou�ub=-lrb1bmķ��o��1-m�-vh�-�_;-Ѵ|_�1-u;�
�ouh;u�b=���$�bv�-�-bѴ-0Ѵ;�bm��o�u�-u;-ĺ��o�;�;uķ�0;=ou;�v|-uঞm]�
��$ķ��o��v_o�Ѵ7�hmo��|_-|�|_;�|u;-|l;m|�7�u-ঞom��bѴѴ�0;�Ѵom];u�Ő-|�
least six months) and that IPT carries a higher risk of liver damage 
than the shorter TPT regimens based on either rifampicin or 
ub=-r;mঞm;ĺ�$_;v;�|u-7;Ŋo@v�l-��0;�-11;r|-0Ѵ;�=ou�vol;�r;orѴ;�
but not others.

�oĺ�&mঞѴ�mo�ķ�_;-Ѵ|_�-�|_oubঞ;v�-m7�7u�]�l-m�=-1|�u;uv�_-�;�
mo|�u;1-ѴѴ;7�-m��$��l;7b1bm;v�7�;�|o�mb|uov-lbm;�blr�ubঞ;vĺ�
�;-Ѵ|_�-�|_oubঞ;v�mo��u;t�bu;�l-m�=-1|�u;uv�o=�ub=-lrb1bm�
-m7�ub=-r;mঞm;�|o�v�v|;l-ঞ1-ѴѴ��|;v|�;-1_�0-|1_�o=�7u�]v�l-7;�
|o�;mv�u;�|_-|�|_;�Ѵ;�;Ѵ�o=�mb|uov-lbm;v�7o;v�mo|�;�1;;7�|_;�
;v|-0Ѵbv_;7�Ѵblb|ĺ��m��0-|1_;v�=o�m7�o�;u�|_;�Ѵblb|�v_o�Ѵ7�mo|�0;�
distributed.

�u;�|_;u;�7b@;u;m|�
risks for children and 
pregnant women?

Can I take a TPT 
regimen that 
does not contain 
rifampicin or 
ub=-r;mঞm;ĵ�

Have TB medicines 
with nitrosamines 
been recalled? 
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+;vĺ�+o��1-m�|-h;�-1ঞom�|o�u;7�1;�|_;�Ѵ;�;Ѵ�o=�mb|uov-lbm;v��o��-u;�
;�rov;7�|o�bm�7-bѴ��Ѵb=;�0��-�ob7bm]�|o0-11o�ou�0��;-ঞm]�=;�;u�]ubѴѴ;7�
or preserved (e.g., cured, smoked) meats. While individuals can take 
l;-mbm]=�Ѵ�-1ঞom�bm�|_bv�u;]-u7ķ�1om|uoѴѴbm]�mb|uov-lbm;v��Ѵঞl-|;Ѵ��
depends on governments monitoring and removing these chemicals 
from foods, water, and medicines.

+o��1-m�1omv�Ѵ|�|_;�=oѴѴo�bm]�u;vo�u1;v�=ou�-77bঞom-Ѵ�bm=oul-ঞom�om�
nitrosamines and TB medicines: 

Ŏ� $u;-|l;m|��1ঞom��uo�rĺ��m=oul-ঞom��o|;Ĺ��Ŋmb|uov-lbm;v�
-m7�$��l;7b1bm;vĺ��;��+ouhĹ�$u;-|l;m|��1ঞom��uo�rĸ�ƑƏƑƐĺ�
_�rvĹņņ���ĺ|u;-|l;m|-1ঞom]uo�rĺou]ņr�0Ѵb1-ঞomņmb|uov-Ŋ
lbm;vŊ-m7Ŋ|0Ŋl;7b1bm;vŊbm=oul-ঞomŊmo|;Ŋ-m7Ŋr-ঞ;m|Ŋ=-tv. 

Ŏ� 
oo7�-m7�	u�]��7lbmbv|u-ঞomĺ�
	���r7-|;v�-m7�ru;vv�
-mmo�m1;l;m|v�om�mb|uov-lbm;v�bm�ub=-lrbm�-m7�ub=-r;mঞm;ĺ�
ƑƏƑƐ��-m�-u��ƑƐĺ�_�rvĹņņ���ĺ=7-ĺ]o�ņ7u�]vņ7u�]Ŋv-=;Ŋ
|�Ŋ-m7Ŋ-�-bѴ-0bѴb|�ņ=7-Ŋ�r7-|;vŊ-m7Ŋru;vvŊ-mmo�m1;l;m|vŊmbŊ
|uov-lbm;vŊub=-lrbmŊ-m7Ŋub=-r;mঞm;. 

Ŏ� )ouѴ7��;-Ѵ|_��u]-mb�-ঞomĺ��b|uov-lbm;�1om1;umv�=ou�
ub=-r;mঞm;�-m7�ub=-lrb1bmĹ��r7-|;�-m7�
� vĺ� 
ƑƏƑƏ�	;1;l0;u�ƐѶĺ�_�rvĹņņ;�|u-m;|ĺ�_oĺbm|ņrt�;0ņ
m;�vņmb|uov-lbm;Ŋ1om1;umvŊub=-r;mঞm;Ŋ-m7Ŋub=-lrb1bmŊ�rŊ
7-|;Ŋ-m7Ŋ=-tv. 

Ŏ� �;m|;uv�=ou�	bv;-v;��om|uoѴ�-m7��u;�;mঞomĺ�&r7-|;�om�
ub=-l�1bm�bvv�;vĺ�ƑƏƑƏ�";r|;l0;u�ƐƓĺ�_�rvĹņņ���ĺ171ĺ]o�ņ
|0ņr�0Ѵb1-ঞomvņѴ;�;uvņ!b=-l�1bmō&r7-|;ĺ_|lѴ.

Are there ways I can 
reduce my intake of 
other nitrosamines 
when taking TPT? 

)_;u;�1-m���Cm7�
lou;�bm=oul-ঞom� 
on nitrosamines?

�oķ�7o�mo|�v|or�|-hbm]��o�u�$��ru;�;mঞ�;�|u;-|l;m|��mѴ;vv�-7�bv;7�
to by a health care worker. The risks of developing TB far outweigh 
|_;�|_;ou;ঞ1-Ѵ�ubvhv�o=�1-m1;u�-vvo1b-|;7��b|_�mb|uov-lbm;vĺ�
�ou;o�;uķ�0;1-�v;�o=�|_;�-1ঞomv�|-h;m�0��_;-Ѵ|_�-�|_oubঞ;v�-m7�
manufacturers, your TPT regimen contains nitrosamines at or below 
the established intake limits and therefore poses only a negligible risk 
of cancer.  

�=�-[;u�1omvb7;ubm]�-ѴѴ�o=�|_;�-�-bѴ-0Ѵ;�bm=oul-ঞom��o��=;;Ѵ�
uncomfortable taking a TPT regimen containing rifampicin or 
ub=-r;mঞm;ķ�|_;m��o��l-��1_oov;�|o�|-h;���$�bmv|;-7ĺ��=��o��_-�;�-m��
concerns about the safety of your TPT regimen, consult a health care 
provider. 

$��bv�-�Ѵb=;Ŋ|_u;-|;mbm]�bm=;1ঞo�v�7bv;-v;ķ�-m7�$�$�u;l-bmv�om;�o=�
the best ways to keep yourself and your family safe from TB, which in 
|�um��bѴѴ�_;Ѵr��o�u�1oll�mb|��0;1ol;Ō-m7�u;l-bmŌ$��=u;;ĺ�

Should I stop taking 
l��$��ru;�;mঞ�;�
therapy if it 
includes a medicine 
known to contain 
nitrosamines?

https://www.treatmentactiongroup.org/publication/nitrosamines-and-tb-medicines-information-note-and-patient-faqs
https://www.treatmentactiongroup.org/publication/nitrosamines-and-tb-medicines-information-note-and-patient-faqs
https://www.fda.gov/drugs/drug-safety-and-availability/fda-updates-and-press-announcements-nitrosamines-rifampin-and-rifapentine
https://www.fda.gov/drugs/drug-safety-and-availability/fda-updates-and-press-announcements-nitrosamines-rifampin-and-rifapentine
https://www.fda.gov/drugs/drug-safety-and-availability/fda-updates-and-press-announcements-nitrosamines-rifampin-and-rifapentine
https://extranet.who.int/pqweb/news/nitrosamine-concerns-rifapentine-and-rifampicin-update-and-faqs
https://extranet.who.int/pqweb/news/nitrosamine-concerns-rifapentine-and-rifampicin-update-and-faqs
https://extranet.who.int/pqweb/news/nitrosamine-concerns-rifapentine-and-rifampicin-update-and-faqs
https://www.cdc.gov/tb/publications/letters/Rifamycin_Update.html
https://www.cdc.gov/tb/publications/letters/Rifamycin_Update.html

