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Poorly controlled Diabetes mellitus as a risk 
factor for resistant tuberculosis in the National 

Hospital Daniel Alcides Carrion, during the 
period 2010-2012
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ABSTRACT

Objective: 1K�@APANIEJA�PDA�NAH=PEKJ�>APSAAJ�LKKNHU�?KJPNKHHA@�PULA���@E=>APAO�IAHHEPQO�Ĥ!*�
�=J@�=JPE�PQ>AN?QHKOEO�
@NQC�NAOEOP=J?A��Materials and Methods: �J�K>OANR=PEKJ=H�NAPNKOLA?PERA�OPQ@U�S=O�?KJ@Q?PA@�SDANA�=�CNKQL�KB�L=PEAJPO�
@E=CJKOA@�SEPD�PQ>AN?QHKOEO�S=O�OPQ@EA@�@QNEJC�PDA�LANEK@�������������-=PEAJPO�@E=CJKOA@�SEPD�!*��SANA�OAHA?PA@Ħ�
PDAEN�HARAH�KB�CHU?AIE?�?KJPNKH�ĤCHU?KOUH=PA@�DAIKCHK>EJ
�S=O�OQNRAEHHA@�=O�SAHH�=O�PDAEN�1��@NQC�OQO?ALPE>EHEPU�PAOPEJC��
Results:� �����IA@E?=H� NA?KN@O� KB� L=PEAJPO� @E=CJKOA@�SEPD� LQHIKJ=NU� PQ>AN?QHKOEO� ĤJAS� ?=OAO� JARAN� PNA=PA@� >ABKNA
�
SANA�NAREASA@�����Ĥ����
�KB�PDAI�SANA�OEIQHP=JAKQOHU�@E=CJKOA@�SEPD�!*��������ĤJ���
�D=@�LKKN�CHU?AIE?�?KJPNKH���
)EGASEOA�������ĤJ���
�LNAOAJPA@�NAOEOP=J?A�PK�KJA�KN�IKNA�=JPE�PQ>AN?QHKOEO�@NQCO��1DA�OP=PEOPE?=H�=OOK?E=PEKJ�Ĥ?DE�OMQ=NA
�
>APSAAJ�PDA�R=NE=>HAO�LKKNHU�?KJPNKHHA@�!*��=J@�NAOEOP=JP�PQ>AN?QHKOEO�D=@�=�NAOQHP�KB�L�������Conclusions: There was 
JK�NAH=PEKJ�>APSAAJ�PDA�LKKN�CHU?AIE?�?KJPNKH�EJ�L=PEAJPO�SEPD�!*��=J@�PDA�@ARAHKLIAJP�KB�PQ>AN?QHKOEO�NAOEOP=JP�PK�
=JPE�PQ>AN?QHKOEO�@NQCO��
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1Q>AN?QHKOEO�Ĥ1�
�EO�=�@EOA=OA�KB�DECD�LNAR=HAJ?A�
IKN>E@EPU� =J@� IKNP=HEPU� EJ� PDA� SKNH@� =J@� EJ� KQN�
?KQJPNU�� � &J� ����� PDA�4KNH@� %A=HPD� ,NC=JEV=PEKJ�
Ĥ4%,
� @A?H=NA@� EP� =O� =� CHK>=H� AIANCAJ?U� @QA� PK�
PDA� =LLA=N=J?A�KB� @NQC�NAOEOP=JP� OPN=EJO��. TB is the 
OA?KJ@� H=NCAOP� ?=QOA� KB� @A=PD� EJ� PDA� SKNH@� GEHHEJC�
JA=NHU�PSK�IEHHEKJ�LAKLHA�ARANU�UA=N3��*=HJQPNEPEKJ�
KRAN?NKS@EJC� LKKN� DUCEAJA� ?KJ@EPEKJO� %&3�
EJBA?PEKJ�EIIQJKOQLNAOO=JPO�!*��OPNAOO�OEHE?KOEO�
=H?KDKHEOI� @NQC� =@@E?PEKJ� =J@� EJ@ECAJ?A� =IKJC�
KPDAN�B=?PKNO�EJ?NA=OA�OQO?ALPE>EHEPU�PK�PDEO�@EOA=OA���.

1��?=J�>A�=OOK?E=PA@� PK�KPDAN�@EOA=OAOĦ� PDA�IKOP�
?KIIKJ�KJAO�EJ�L=PEAJPO�SEPD�LQHIKJ=NU�PQ>AN?QHKOEO�
=NA�%3&�EJBA?PEKJ�!*��=J@�OARAN=H�PULAO�KB�JAKLH=OE=�. 
/AC=N@EJC�!*�� PDA� EJ?NA=OA@�LNAR=HAJ?A�K>OANRA@�
KRAN� PDA� H=OP� UA=NO��� D=O�D=@� OECJEň?=JP� EIL=?P�KJ�
1��@UJ=IE?O�OK�PD=P�NA?AJP�OPQ@EAO�ODKS�PD=P�����PK�
����KB�L=PEAJPO�SEPD�1��=HOK�OQBBAN�BNKI�!*��I=EJHU�
EJ�@ARAHKLEJC�?KQJPNEAO�=J@�>AEJC� EP�=�CAJAN=PKN�KB�
OPN=EJO�KB�@NQC�NAOEOP=JP�1�����.

*=JU�OPQ@EAO�D=RA�LQ>HEODA@�PDA�DECD�LNAR=HAJ?A�KB�
1��=IKJC�L=PEAJPO�SEPD�!*��SEPD�DECDAN�LNAR=HAJ?A�
KB�1��EJ�@E=>APE?�LAKLHA�PD=J�EJ�PDKOA�KJAO�SDK�=NA�
JKP���&IIQJA�=HPAN=PEKJO�EJ�@E=>APE?�L=PEAJPO�I=EJHU�
EJ� PDA� LKKN� ?KJPNKHHA@� KJAO� LNA@EOLKOA� PK� IKNA�
OQO?ALPE>EHEPU�=J@�=�IKNA�OARANA�PULA�KB�1��

� 1DA� =OOK?E=PEKJ� >APSAAJ� EJBA?PEKJO� KB� IQHPE�
@NQC�NAOEOP=JP� PQ>AN?QHKOEO� Ĥ1��*!/
� =J@�!*�� D=O�
>AAJ�NALKNPA@�EJ�=�OANEAO�KB�LQ>HE?=PEKJO�EJ�@EBBANAJP�
LKLQH=PEKJO12� EJ� ?KDKNPO������� NAC=N@EJC� EIIQJA�
NAOLKJOA��� OPQ@U� KB� ?HEJE?=H� ?KILHE?=PEKJO����� =J@�
PNA=PIAJP�NAOEOP=J?A��.

1DEO�OPQ@U�LNAPAJ@O�PK�AOP=>HEOD�PDA�ATEOPAJ?A�KB�=J�
=OOK?E=PEKJ� >APSAAJ� CHU?AIE?� ?KJPNKH� KB� !*�� =J@�
@NQC�NAOEOP=JP�1��OA=N?DEJC�BKN�EJPANRAJPEKJ�OPN=PACEAO�
EJ� PDEO� CNKQL� KB� L=PEAJPO� EJ� KN@AN� PK� I=EJP=EJ� =J�
=LLNKLNE=PA�IAP=>KHE?�?KJPNKH�=HHKSEJC�=P� PDA�O=IA�
PEIA� PK� NA@Q?A� PDA� K??QNNAJ?A� =J@� OANEKQOJAOO� KB�
EJBA?PEKJ�>U�@NQC�NAOEOP=J?A�1��

  

*�1"/&�)0��+!�*"1%,!0

1DEO� OPQ@U� EO� K>OANR=PEKJ=H� =J@� NAPNKOLA?PERA��
*A@E?=H�NA?KN@O�KB�L=PEAJPO�SEPD�1��ĤJAS�?=OAO
�SANA�
NAREASA@� =J@� BNKI� PDAOA� KJAO� SA� ?DKOA� IA@E?=H�
NA?KN@O� KB� L=PEAJPO�SEPD�!*�� OQNRAEHEJC� PDAEN� HARAH�
KB� CHU?AIE?� ?KJPNKH� ĤCHU?KOUH=PA@� DAIKCHK>EJ
�
=P� PDA� IKIAJP� KB� @E=CJKOEJC� 1��� )EGASEOA� @NQC�
OQO?ALPE>EHEPU�PAOPEJCO�SANA�NA?AERA@�BNKI�PDA�Instituto 
Nacional de Salud�Ĥ+=PEKJ=H�%A=HPD?=NA�&JOPEPQPA
����HH�
PDA�L=PEAJPO�=@IEPPA@�EJ�PDA�1��LNKCN=I�KB�PDA�Hospital 
Daniel Alcides Carrión�@QNEJC�PDA�LANEK@�����������
SANA�EJ?HQ@A@�

1DA�0-00�OP=PEOPE?=H�L=?G=CA�RANOEKJ����S=O�QOA@�
BKN� @=P=� EJLQP�� #KN� OP=PEOPE?=H� =J=HUOEO� PDA� @=P=�S=O�
OQ>IEPPA@� PK� PDA�IA=OQNAO� KB� ?AJPN=H� PAJ@AJ?U� =J@�
?DE�OMQ=NA�

/"02)10

�����IA@E?=H�NA?KN@O�KB�L=PEAJPO�@E=CJKOA@�SEPD�
LQHIKJ=NU� PQ>AN?QHKOEO� ĤJAS� ?=OAO� JARAN� PNA=PA@�
>ABKNA
�>APSAAJ������=J@������SANA�NAREASA@�����
Ĥ����
�KB�PDAI�SANA�OEIQHP=JAKQOHU�@E=CJKOA@�SEPD�
!*���

/AC=N@EJC� LKLQH=PEKJ� ?D=N=?PANEOPE?O� ������
ĤJ���
� SANA� BAI=HA� L=PEAJPO�� � &J� 1=>HA� �� SA� ?=J�

Table 1��'HÀQLWLRQV�

Tuberculosis 
Mono-drug-resistant

Poli-drug-resistant

Multi-drug-resistant
Extensively drug-
resistant

Totally drug-resistant

DM2
Controlled

Non-controlled

Resistant to only one anti-
tuberculosis drug.
Resistant to two or more anti-
tuberculosis drugs, but not to the 
primary nucleus.
Resistant to isoniazid, rifampicin.
Resistant to isoniazid, rifampicin, 
plus an aminoglycoside of second 
generation, plus a quinolone.  
Resistant to all  anti-tuberculosis 
drugs.

Level of HbA1c lower than or equal 
to  7 Glycemia <126 mg/dl in fasting
Level of  HbA1c higher than 7
*O\FHPLD������PJ�GO��LQ�IDVWLQJ
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K>OANRA�PDA�@EOPNE>QPEKJ�KB�?=OAO�>U�=CA�CNKQLO�

������ ĤJ���
� KB� L=PEAJPO� SEPD� !*�� =J@� 1��
SANA�LKKNHU�?KJPNKHHA@� Ĥ=??KN@EJC� PK� PDAEN�CHU?AIE?�
?KJPNKH
�� � #NKI� ��� ?=OAO� ������ ĤJ���
� D=@� =JPE�
PQ>AN?QHKOEO�@NQC�NAOEOP=J?Aĥ��IKJK�NAOEOP=J?A�������
ĤJ��
�LKHU�NAOEOP=J?A�������ĤJ��
�=J@�*!/�������
ĤJ���
��

&J� PDEO� OPQ@U� PDANA� EO� JK� =OOK?E=PEKJ� ĤL������
�
>APSAAJ� CKK@� KN� LKKN� CHU?AIE?� ?KJPNKH� =J@� PDA�
ATEOPAJ?A�KB� NAOEOP=JP� KN� OQO?ALPE>HA� 1��� 1DEO� EO� @QA�

PK� @E=>APAO� IAHHEPQO� >U� EPOAHB� EO� =� @EOA=OA� SDE?D�
=HPANO� ?AHHQH=N� EIIQJA� NAOLKJOA� KB� I=?NKLD=CAO�
=J@� HUILDK?UPAO�SEPD�=HPAN=PEKJO� EJ� PDA�LNK@Q?PEKJ�
KB� LANBKNEJO� CN=JVUIAO� =J@� CN=JQHUOEJO� =J@� PDA�
LNK@Q?PEKJ� KB� ?UPKGEJAO� OQ?D� =O� &#+�Ȟ� &)��� =J@�
1+#΅� SDE?D� =?PER=PA�I=?NKLD=CA� BQJ?PEKJ�� 1DAOA�
=HPAN=PEKJO� EJ� L=PEAJPO�SEPD�!*�� LH=U� =J� EILKNP=JP�
NKHA�EJ�PDA�EJ?NA=OA�KB�OQO?ALPE>EHEPU�PK�M. tuberculosis�
EJ@ALAJ@AJPHU�KB�CHU?AIE?�?KJPNKH�

Table 2. Description of population with pulmonary TB and DM2 
according to age.

1
2
4
20
30
22
79

<20 years
20-29
30-39
40-49
50-59

����\HDUV�ROG
Total

1.3 %
2.5 %
5.1 %
25.3 %
38.0 %
27.8 %
100 %

nAge Group Percentage

Table 4. Frequency distribution according to resistance pattern and glycemic control in patients with TB and DM2.

7
29

9
34

43.75
46.04

56.25
53.96

Controlled DM2 
Non-controlled DM2

Resistant TB Susceptible TB 
n n% %

DM2 Control
Susceptibility

Table 5. Frequency distribution according to resistance pattern and glycemic control in patients with TB and DM2.

4
17

2
6

1
6

57
58

29
21

14
21

7
29

Controlled DM2
Non-controlled DM2

MDR Mono-resistance Poly-resistance
n n n% % %

Diabetes Control Total
Resistance Pattern

Table 3. Frequency distribution according to resistance to each anti-
tuberculosis drug.

32
21
17
6
4
4
3
1
1
1
90

Isoniazid
Rifampicin
Streptomycin
Ethambutol
Ethionamide
&LSURÁR[DFLQ
Pyrazinamide
Cycloserine
Kanamycin
Capreomycin
Total

nMedication
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�??KN@EJC� PK� PDA� 4KNH@� %A=HPD� ,NC=JEV=PEKJ�
Ĥ4%,
� 1�� EO� KJA� KB� PDA�IKOP� EILKNP=JP� EJBA?PEKQO�
@EOA=OAO�BKN�LQ>HE?�DA=HPD����KPD�@NQC�NAOEOP=J?A�=J@�
PDA�=OOK?E=PEKJ�SEPD�%&3�=NA�PSK�EILKNP=JP�AHAIAJPO�
BKN�1�� NAOQNCAJ?A�� ��IKJC�?KJP=CEKQO�@EOA=OAO�1��
EO� PDA� OA?KJ@� ?=QOA� KB� @A=PD� =OOK?E=PA@� PK� =� OEJCHA�
EJBA?PEKQO�=CAJP�SKNH@SE@A�GEHHEJC�=>KQP�PSK�IEHHEKJ�
LAKLHA� ARANU� UA=N� =J@� PAJ@AJ?EAO� EJ� JKPEň?=PEKJO�
KB� 1�� ?=OAO� ODKS� 1�� CHK>=H� EJ?E@AJ?A� N=PA� EO�
EJ?NA=OEJC�Ĥ�����LAN�UA=N
20��%KSARAN�PDA�EJ?NA=OEJC�
LNAR=HAJ?A�KB�!*��K>OANRA@�EJ�PDA�H=OP�BAS�UA=NO�D=O�
D=@�OECJEň?=JP�ABBA?P�KJ�1��@UJ=IE?O�OK�PD=P�NA?AJP�
OPQ@EAO�ODKS�PD=P�����PK�����KB�L=PEAJPO�SEPD�1��=HOK�
OQBBAN�BNKI�!*��I=EJHU�EJ�@ARAHKLEJC�?KQJPNEAO�=J@�
>AEJC�EP�=�CAJAN=PKN�KB�OPN=EJO�KB�@NQC�NAOEOP=JP�1���.

1DA�4%,� AOPEI=PAO� PD=P� PDA� CHK>=H� JQI>AN� KB�
LAKLHA�SEPD�!*��SEHH�D=RA�>AAJ�@KQ>HA@�>U������=O�
=�?KJOAMQAJ?A�KB�LAKLHA�O�=CAEJC�=J@�QN>=JEV=PEKJ�
I=EJHU�EJ�@ARAHKLEJC�?KQJPNEAO10.

!*��NAH=PA@�PK�1��?QNNAJPHU�NALNAOAJPO�=�OUJANCE?�
LNK>HAI� @NERAJ� >U� PSK� OEIQHP=JAKQO� ALE@AIE?O���
*=JU�OPQ@EAO�D=RA�LQ>HEODA@�PDA�DECD�LNAR=HAJ?A�KB�
1��=IKJC�@E=>APE?�L=PEAJPO�SEPD�DECDAN�LNAR=HAJ?A�
KB�1��EJ�@E=>APE?�LAKLHA�PD=J�EJ�PDKOA�KJAO�SDK�=NA�
JKP�� � &IIQJA� =HPAN=PEKJO� EJ� PDAOA� L=PEAJPO�I=EJHU�
EJ� PDA� LKKN� ?KJPNKHHA@� KJAO� LNA@EOLKOA� PK� IKNA�
OQO?ALPE>EHEPU� =J@� =�IKNA� OARANA� PULA� KB� 1��� � 1DA�
=OOK?E=PEKJ�>APSAAJ�EJBA?PEKJO�KB�1��*!/�=J@�!*��
D=O� >AAJ� NALKNPA@� EJ� =� HEPPHA� OANEAO� KB� DKOLEP=HEVA@�
L=PEAJPO�� *KNA� ?KJ?HQOERA� NAOA=N?DAO� EJ� @EBBANAJP�
LKLQH=PEKJO�=NA�JAA@A@��.

1DANA� EO� EJ?NA=OEJC� ARE@AJ?A� PD=P� !*�� EO� =J�
EILKNP=JP� NEOG� B=?PKN� BKN� 1�� =J@� ?KQH@� =BBA?P� PDA�
PULA�KB�PDA�@EOA=OA�=J@�PNA=PIAJP�NAOLKJOA���0ARAN=H�
?=OA�?KJPNKH� OPQ@EAO� D=RA� ODKSA@� PDA� LKOOE>EHEPEAO�
KB� D=REJC� 1�� EJ� @E=>APE?� L=PEAJPO� R=NEAO� BNKI� �����
PK� ����� EJ� ?KIL=NEOKJ� PK� JKJ�@E=>APE?� L=PEAJPO�
PDANABKNA�PDA�?KI>EJ=PEKJ�KB�1��=J@�!*��NALNAOAJPO�
=�PDNA=P�BKN�CHK>=H�DA=HPD20.

 AHHQH=N� EIIQJA� NAOLKJOA� LH=UO� =J� EILKNP=JP�
NKHA� EJ� LNKPA?PEKJ� =C=EJOP� M. tuberculosis. The 
NKHA� KB� I=?NKLD=CAO� =J@�  !��� =J@�  !���

HUILDK?UPAO� EO� ATD=QOPERAHU� @AO?NE>A@� EJ� PD=P�
LNKPA?PEKJĥ� I=?NKLD=CAO� =NA� NAOLKJOE>HA� BKN�
LD=CK?UPKOEO�=J@�@A=PD�BKN�M. tuberculosis�PDNKQCD�
IA?D=JEOIO� OQ?D� =O� LNK@Q?PEKJ� KB� JEPNE?� KTE@A�
Ĥ,+
� =J@� HUOKOKI=H� AJVUIAO� SDEHA�  !��� U�
 !��� HUILDK?UPAO� ATAN?EOA� >=?PANE?E@=H� =?PEREPU�
>U�LNK@Q?EJC�LANBKNEJO�CN=JVUIAO�=J@�CN=JQHUOEJO�
=J@� LNK@Q?EJC� ?UPKGEJAO� OQ?D� =O� &#+�Ȟ� &)��� =J@�
1+#΅� SDE?D� =?PER=PA�I=?NKLD=CA� BQJ?PEKJO�� � ,J�
PDA�KPDAN�D=J@�ARE@AJ?AO�EJ@E?=PEJC�PD=P�!*��EO�=�
NEOG�B=?PKN� BKN� PDA�EJBA?PEKJ�=J@�@ARAHKLIAJP�KB�1��
?=J�>A�ATLH=EJA@�EJ�L=NP�>A?=QOA�=IKJC�PDA�B=?PKNO�
LNA@EOLKOEJC�=P�PDEO�OQO?ALPE>EHEPU�PDANA�=NA�EILKNP=JP�
EIIQJKHKCE?=H� @EOKN@ANO�� � 1DQO� R=NEKQO� @ABA?PO�
D=RA�>AAJ�@K?QIAJPA@�I=EJHU�EJ�IA?D=JEOIO�KB�PDA�
EJJ=PA�EIIQJA�OUOPAI�EJ�L=PEAJPO�SEPD�!*����,JA�
KB� PDAI� EO� PDA� ?KILHAIAJP� OUOPAI� =� BQJ@=IAJP=H�
?KILKJAJP� BKN� EIIQJA� NAOLKJOA� =C=EJOP� @EBBANAJP�
IE?NK�KNC=JEOIO� SDKOA� LQNLKOA� EO� PK� OPNAJCPDAJ�
EJŉ=II=PKNU� NAOLKJOA� PK� B=?EHEP=PA� LD=CK?UPKOEO�
=J@�?AHH�HUOEO�

4A� D=RA� K>OANRA@� PD=P� DECD� CHQ?KOA�
?KJ?AJPN=PEKJO�EJ�L=PEAJPO�SEPD�!*��=NA�?KNNAH=PA@�
PK� =HPAN=PEKJO� EJ� LD=CK?UPKOEO� =J@� LNAR=HAJ?A� KB�
NAOLEN=PKNU� EJBA?PEKJO�=HPDKQCD� EIIQJKHKCE?=H�=J@�
>EK?DAIE?=H� IA?D=JEOIO� EJRKHRA@� =NA� QJGJKSJ��
Chen YH et al� BKQJ@� DECD� HARAHO� KB� CHQ?KOA� =HPAN�
>=?PANE?E@=H�=?PEREPU�=OOK?E=PA@�PK�PDA�LNK@Q?PEKJ�KB�
,+���HPDKQCD�EJ�CAJAN=H� EP�D=O�>AAJ�NALKNPA@�PDA�
OLKJP=JAKQO�LNK@Q?PEKJ�KB�1+#΅� � &)���=J@�&)���EJ�
L=PEAJPO�SEPD�!*��EP�D=O�=HOK�>AAJ�K>OANRA@�?D=JCAO�
@QA� PK�!*�� EJ� ?UPKGEJA�LNK@Q?PEKJ� =BBA?PEJC�>KPD�
EJJ=PA�=J@�=@=LPERA�EIIQJEPU�

/AC=N@EJC�PDA�=@=LPERA�EIIQJA�NAOLKJOA�EJ�!*��
EP� EO� GJKSJ� PD=P� =JPE>K@EAO� LNK@Q?PEKJ� EO� JKNI=H���
0P=HAJDKAB� '"� AP� =H� NALKNPA@� LANELDAN=H� >HKK@� ?AHHO�
KB�L=PEAJPO�SEPD�!*��LNK@Q?A@�HAOOAN�MQ=JPEPEAO�KB�
&#+�Ȟ� PKS=N@� JKJ�OLA?Eň?� OPEIQHQO� EJ� ?KIL=NEOKJ�
PK�JKJ�@E=>APE?�EJ@ERE@Q=HO�OQCCAOPEJC�PD=P�PDA�H=?G�
KB� &#+�� �LNK@Q?PEKJ� EJ�L=PEAJPO�SEPD�!*��LH=UO�=J�
EILKNP=JP�NKHA�EJ�PDA�EJ?NA=OA�KB�OQO?ALPE>EHEPU�PK�M. 
tuberculosis21.

/=@EKHKCE?=H� I=JEBAOP=PEKJO� EJ� L=PEAJPO� SEPD�
LQHIKJ=NU� 1�� =OOK?E=PA@� PK� !*�� =NA� @EBBANAJP� PK�
PDKOA�KJAO�EJ�JKJ�@E=>APE?�L=PEAJPO��1DANA�=NA�>ECCAN�
HAOEKJO� HK?=PA@� ARANUSDANA� EJ� PDA� BKNIAN�� 0KOI=J�
* �et al� =J@� -ÄNAV�$QVI½J� �et al� NALKNPA@� PD=P�
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N=@EKHKCE?=H�I=JEBAOP=PEKJO�EJ�1��!*��?=OAO�ODKSA@�
=�H=NCAN�JQI>AN�KB�?=REPEAO�=J@�HAOEKJO�EJ�PDA�HKSAN�
HK>AO�PD=J�PDKOA�KJAO�@AO?NE>A@�EJ�L=PEAJPO�SEPDKQP�
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