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Diabetes mellitus mal controlada como factor de 
riesgo para tuberculosis resistente en el Hospital 

Nacional Daniel Alcides Carrión durante el 
periodo 2010-2012
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)=� PQ>AN?QHKOEO� Ĥ1�
� AO� QJ=� AJBANIA@=@� @A� =HP=�
LNAR=HAJ?E=�IKN>EHE@=@�U�IKNP=HE@=@�AJ�AH�IQJ@K�U�
AJ�JQAOPNK�L=ÈO��"J������ H=�,NC=JEV=?EÍJ�*QJ@E=H�
@A� H=� 0=HQ@� H=� @A?H=NÍ� QJ=� AIANCAJ?E=� IQJ@E=H�
@=@=� H=� =L=NE?EÍJ� @A� ?AL=O� B=NI=?KNNAOEOPAJPAO��. 
)=�1��AO� H=�OACQJ@=�?=QO=�@A�IQANPA�AJ�AH�IQJ@K�
I=P=J@K� ?AN?=� @A� @KO� IEHHKJAO� @A� LANOKJ=O� ?=@=�
=ËK3�� )=� @AOJQPNE?EÍJ� AH� D=?EJ=IEAJPK� H=O� I=H=O�
?KJ@E?EKJAO�DECEÄJE?=O� H=� EJBA??EÍJ�LKN�AH�3&%� HKO�
EJIQJKOQLNAOKNAO� H=�!*�� AH� AOPNÄO� H=� OEHE?KOEO� AH�
=H?KDKHEOIK� H=� @NKC=@E??EÍJ� U� H=� EJ@ECAJ?E=� AJPNA�
KPNKO� B=?PKNAO� =QIAJP=J� H=� OQO?ALPE>EHE@=@� @A� H=O�
LANOKJ=O�=�H=�AJBANIA@=@���.

)=�1��LQA@A�AOP=N�=OK?E=@=�=�KPN=O�AJBANIA@=@AO�
H=O�I½O�?KIQJAO�AJ�DQÄOLA@AO�?KILNKIAPE@KO�?KJ�
1��LQHIKJ=N�OKJ�H=�EJBA??EÍJ�LKN�3&%�!*��U�R=NEKO�
PELKO�@A�JAKLH=OE=���/AOLA?PK�=�H=�!*��AH�EJ?NAIAJPK�
K>OANR=@K�AJ�HKO�ÒHPEIKO�=ËKO�AJ�OQ�LNAR=HAJ?E=���D=�
NALAN?QPE@K�@A�I=JAN=�EILKNP=JPA�AJ�H=�@EJ½IE?=�@A�
H=�1��@A�P=H�I=JAN=�MQA�AOPQ@EKO�NA?EAJPAO�IQAOPN=J�
MQA�AH������=������@A�HKO�L=?EAJPAO�?KJ�1��P=I>EÄJ�
L=@A?AJ�!*��=BA?P=J@K�LNEJ?EL=HIAJPA�=�L=ÈOAO�AJ�
RÈ=O� @A� @AO=NNKHHK� U� BQJ?EKJ=J@K� ?KIK� AHAIAJPK�
CAJAN=@KN�@A�?AL=O�@A�1��B½NI=?KNNAOEOPAJPA����.

+QIANKOKO� AOPQ@EKO� D=J� LQ>HE?=@K� H=� =HP=�
LNAR=HAJ?E=�@A�H=�1��AJPNA�L=?EAJPAO�?KJ�!*��?KJ�
QJ=�I=UKN�LNAR=HAJ?E=�@A�1��AJ�@E=>ÄPE?KO�MQA�AJ�
MQEAJAO�JK�HK�OKJ��)=O�=HPAN=?EKJAO�EJIQJAO�LNAOAJPAO�
AJ� HKO� L=?EAJPAO� @E=>ÄPE?KO� OK>NA� PK@K� AJ� HKO� I=H�
?KJPNKH=@KO�LNA@EOLKJAJ�=�QJ=�OQO?ALPE>EHE@=@�I=UKN�
U�=�QJ=�BKNI=�I½O�OARAN=�@A�1���)=�=OK?E=?EÍJ�AJPNA�
H=O� EJBA??EKJAO�@A� PQ>AN?QHKOEO�IQHPE@NKCKNNAOEOPAJPA�
Ĥ1��*!/
� U� !*�� OA� D=� EJBKNI=@K� AJ� QJ=� OANEA�
@A� LQ>HE?=?EKJAO� AJ� @EOPEJP=O� LK>H=?EKJAO12� AJ�
?KDKNPAO�������AJ�HK�NABANAJPA�=�NAOLQAOP=�EJIQJA���
AOPQ@EK�@A�?KILHE?=?EKJAO�?HÈJE?=O�����U�NAOEOPAJ?E=�
=H�PN=P=IEAJPK��.

"H�LNAOAJPA�AOPQ@EK�>QO?=�AOP=>HA?AN�H=�ATEOPAJ?E=�@A�
QJ=�=OK?E=?EÍJ�AJPNA�AH�?KJPNKH�CHE?ÄIE?K�@A�H=�!*��U�
H=�1��NAOEOPAJPA�>QO?=J@K�AOPN=PACE=O�@A�EJPANRAJ?EÍJ�
AJ�AOPA�CNQLK�@A�L=?EAJPAO�L=N=�I=JPAJAN�QJ�?KJPNKH�
IAP=>ÍHE?K�=@A?Q=@K�MQA�LANIEP=�=� H=�RAV� NA@Q?EN�

H=� EJ?E@AJ?E=� U� H=� CN=RA@=@� @A� H=� EJBA??EÍJ� LKN� 1��
resistente.

  
-� &"+1"0�6�*ª1,!,0

"H�LNAOAJPA�AOPQ@EK�AO�K>OANR=?EKJ=H�U�NAPNKOLA?PERK��
0A� NAREO=NKJ� H=O� DEOPKNE=O� ?HÈJE?=O� @A� HKO� L=?EAJPAO�
?KJ�@E=CJÍOPE?K�@A�1��Ĥ?=OKO�JQARKO
�U�@A�AOP=O�OA�
OAHA??EKJ=NKJ�H=O�@A�HKO�L=?EAJPAO�?KJ�@E=CJÍOPE?K�@A�
!*�� EJRAOPEC½J@KOA� OQ� JERAH� @A� ?KJPNKH� CHE?ÄIE?K�
ĤDAIKCHK>EJ=�CHE?KOEH=@=
�=H�IKIAJPK�@AH�@E=CJÍOPE?K�
@A�1��=OEIEOIK�OA�K>PQREANKJ�@AH�&JOPEPQPK�+=?EKJ=H�
@A� 0=HQ@� H=O� LNQA>=O� @A� OAJOE>EHE@=@�� 0A� EJ?HQUÍ� =H�
PKP=H� @A� L=?EAJPAO� MQA� EJCNAO=NKJ� =H� LNKCN=I=� @A�
1�� @AH�%KOLEP=H� !=JEAH� �H?E@AO�  =NNEÍJ� @QN=JPA� AH�
LANEK@K�����������

-=N=�AH�NACEOPNK�@A�HKO�@=PKO�OA�QPEHEV=N½�AH�OEOPAI=�
AOP=@ÈOPE?K�0-00�RANOEÍJ�����-=N=�AH�=J½HEOEO�AOP=@ÈOPE?K�
HKO�@=PKO�OAN½J�OKIAPE@KO�=�H=O�IA@E@=O�@A�PAJ@AJ?E=�
?AJPN=H�U�?DE�?Q=@N=@=�

/"02)1�!,0

0A� NAREOÍ� QJ� PKP=H� @A� �� ����DEOPKNE=O� ?HÈJE?=O� @A�
L=?EAJPAO� ?KJ� @E=CJÍOPE?K� @A� 1�� LQHIKJ=N� ?=OKO�
JQARKO�JQJ?=�PN=P=@KO�AJPNA�HKO�=ËKO������U������@A�

Tabla 1��'HÀQLFLRQHV�

Tuberculosis 
Monorresistente

Polirresistente

Multidrogorresistente

Extensamente 
resistente

Totalmente 
resistente
DM2
Controlada

No controlado

Resistente a solo un fármaco 
antituberculoso.
Resistencia a dos o más fármacos 
antituberculosos, pero no al núcleo 
primario.
Resistente a isoniacida y 
rifampicina.
Resistente a isoniacida, rifampicina, 
más un aminoglucósido de segunda 
generación, más una quinolona.
Resistente a todos los fármacos 
antituberculosos.

Nivel de HbA1c menor o igual a 7
Glicemia <126 mg/dl en ayunas.
Nivel de HbA1c mayor a 7
*OLFHPLD������PJ�GO�HQ�D\XQDV�
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HKO�?Q=HAO����?=OKO�Ĥ����
�PAJÈ=J�=�H=�RAV�@E=CJÍOPE?K�
AOP=>HA?E@K�@A�!*��

"J� ?Q=JPK� =� H=O� ?=N=?PANÈOPE?=O� @A� H=� LK>H=?EÍJ�
AJ?KJPN=IKO�MQA�AH�LKN?AJP=FA�@A�LNAOAJP=?EÍJ�AJPNA�
AH�OATK�BAIAJEJK�BQA�������ĤJ�����
��"J�H=�P=>H=���
LK@AIKO�K>OANR=N�H=�@EOPNE>Q?EÍJ�@A�?=OKO�LKN�CNQLKO�
AP=NEKO�

0A�AJ?KJPNÍ�MQA�AH�������ĤJ�����
�@A�L=?EAJPAO�
?KJ� !*�� U� 1�� AOP=>=J� I=H� ?KJPNKH=@KO� ĤOACÒJ�
?KJPNKH�CHE?ÄIE?K
��!A�HKO����?=OKO�AH�������ĤJ�����
�
LNAOAJPÍ�NAOEOPAJ?E=�=�HKO�B½NI=?KO�=JPEPQ>AN?QHKOKOĥ�
IKJKNNAOEOPAJPA�������ĤJ����
�LKHENNAOEOPAJPA�������
ĤJ����
�U�*!/�������ĤJ�����
�

"J� AOPA� AOPQ@EK� JK� OA� AJ?QAJPN=� =OK?E=?EÍJ�����������������
ĤL�������
�AJPNA�AH�>QAJ�K�I=H�?KJPNKH�CHE?ÄIE?K�U�
H=� LNAOAJP=?EÍJ� @A� 1�� NAOEOPAJPA� K� OAJOE>HA� AOPK� OA�
=PNE>QUA�=�MQA�H=�@E=>APAO�IAHHEPQO�LKN�OÈ�IEOI=�AO�QJ=�
AJBANIA@=@� MQA� =HPAN=� H=� NAOLQAOP=� EJIQJA� ?AHQH=N�
@A� HKO�I=?NÍB=CKO�U� HEJBK?EPKO�?KJ�=HPAN=?EÍJ�AJ� H=�
LNK@Q??EÍJ�@A�LANBKNEJ=O�CN=JVEI=O�U�CN=JQHEOEJ=O�U�
H=�LNK@Q??EÍJ�@A�?EPK?EJ=O�?KIK�&#+�Ȟ�&)���U�1+#΅�
MQA� =?PER=J� H=O� BQJ?EKJAO� @A� HKO� I=?NÍB=CKO�� "OP=O�
=HPAN=?EKJAO�AJ�HKO�L=?EAJPAO�?KJ�!*��FQAC=J�QJ�L=LAH�
EILKNP=JPA� AJ� AH� EJ?NAIAJPK� @A� H=� OQO?ALPE>EHE@=@�
=� *�� PQ>AN?QHKOEO� EJ@ALAJ@EAJPAIAJPA� @AH� ?KJPNKH�
CHE?ÄIE?K��

Tabla 2. Descripción de la población con TB pulmonar y DM2 según 
edad.

1
2
4
20
30
22
79

<20 años
20-29
30-39
40-49
50-59

����DxRV
Total

1,3 %
2,5 %
5,1 %
25,3 %
38,0 %
27,8 %
100 %

nGrupo de edad Porcentaje

Tabla 4. Distribución de frecuencia según patrón de resistencia  y control glicémico en pacientes con TB y DM2.

7
29

9
34

43,75
46,04

56,25
53,96

DM2  controlado
DM2 no controlado

TB resistente TB sensible
n n% %

Contol de DM2
Sensibilidad

Tabla 5. Distribución de frecuencia según patrón de resistencia y control glicémico en pacientes con TB y DM2.

4
17

2
6

1
6

57
58

29
21

14
21

7
29

DM2  controlado
DM2 no controlado

MDR Monorresistente Polirresistente
n n n% % %

Control de Diabetes Total
Patrón de resistencia

Tabla 3. Distribución de frecuencia según resistencia a cada fármaco 
antituberculoso.

32
21
17
6
4
4
3
1
1
1
90

Isoniacida                                        
Rifampicina                                       
Estreptomicina                                    
Etambutol                                         
Etionamida                                       
&LSURÁR[DFLQR������������������������
Pirazinamida                                      
Cicloserina                                       
Kanamicina                            
Capreomicina                        
Total

nMedicamentos
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0ACÒJ� H=� ,NC=JEV=?EÍJ� *QJ@E=H� @A� H=� 0=HQ@�
Ĥ,*0
�H=�1��AO�QJ=�@A�H=O�AJBANIA@=@AO�EJBA??EKO=O�
I½O� EILKNP=JPAO� L=N=� H=� O=HQ@� LÒ>HE?=�� 1=JPK� H=�
B½NI=?KNNAOEOPAJ?E=� ?KIK� H=� =OK?E=?EÍJ� ?KJ� AH�3&%�
OA�D=J�Q>E?=@K�?KIK�@KO�AHAIAJPKO�EILKNP=JPAO�AJ�
AH� NAOQNCEIEAJPK� @A� H=� 1��� "JPNA� H=O� AJBANIA@=@AO�
PN=JOIEOE>HAO� =� JERAH� CHK>=H� H=� 1�� AO� H=� OACQJ@=�
?=QO=� @A� IQANPA� =OK?E=@=� =� QJ� OKHK� =CAJPA�
EJBA??EKOK� HHAR=J@K�=� H=�IQANPA�=�=HNA@A@KN�@A�@KO�
IEHHKJAO� @A� LANOKJ=O� ?=@=� =ËK� U� H=O� PAJ@AJ?E=O�
AJ�H=O�JKPEň?=?EKJAO�@A�?=OKO�@A�1��EJ@E?=J�MQA�H=�
EJ?E@AJ?E=� CHK>=H� @A� 1�� AOP½� ?NA?EAJ@K� Ĥ����� LKN�
=ËK
20��0EJ�AI>=NCK�AH�EJ?NAIAJPK�AJ�H=�LNAR=HAJ?E=�
@A�!*��K>OANR=@K�AJ�HKO�ÒHPEIKO�=ËKO�D=�NALAN?QPE@K�
@A�I=JAN=� EILKNP=JPA� AJ� H=�@EJ½IE?=�@A� H=�1��@A�
P=H�I=JAN=�MQA�AOPQ@EKO�NA?EAJPAO�IQAOPN=J�MQA�AH����
��=������@A�HKO�L=?EAJPAO�?KJ�1��P=I>EÄJ�L=@A?AJ�
!*��=BA?P=J@K�LNEJ?EL=HIAJPA�=�L=ÈOAO�AJ�RÈ=O�@A�
@AO=NNKHHK�U�BQJ?EKJ=J@K�?KIK�AHAIAJPK�CAJAN=@KN�
@A�?AL=O�@A�1��B=NI=?KNNAOEOPAJPA��.

)=� ,*0� AOPEI=� MQA� AH� JÒIANK� CHK>=H� @A�
LANOKJ=O�?KJ�!*��OA�@QLHE?=N½�L=N=�AH������?KIK�
?KJOA?QAJ?E=� @AH� AJRAFA?EIEAJPK� @A� H=� LK>H=?EÍJ�
U� H=� QN>=JEV=?EÍJ� LNEJ?EL=HIAJPA� AJ� L=ÈOAO� AJ�
@AO=NNKHHK10.

)=� !*�� NAH=?EKJ=@=� ?KJ� H=� 1�� NALNAOAJP=�
=?PQ=HIAJPA� QJ� LNK>HAI=� OEJÄNCE?K� EILQHO=@K�
LKN� @KO� ALE@AIE=O� OEIQHP½JA=O�� +QIANKOKO�
AOPQ@EKO� D=J� LQ>HE?=@K� H=� =HP=� LNAR=HAJ?E=� @A� H=�
1�� AJPNA� @E=>ÄPE?KO� ?KJ� QJ=� I=UKN� LNAR=HAJ?E=�
@A�1��AJ�@E=>ÄPE?KO�MQA�AJ�MQEAJAO�JK�HK�OKJ��)=O�
=HPAN=?EKJAO� EJIQJAO�LNAOAJPAO� AJ� AOPKO� L=?EAJPAO�
OK>NA� PK@K� AJ� HKO�I=H� ?KJPNKH=@KO� LNA@EOLKJAJ� =�
QJ=�OQO?ALPE>EHE@=@�I=UKN�U�=�QJ=�BKNI=�I½O�OARAN=�
@A�1���2J=�=OK?E=?EÍJ�AJPNA�H=O�EJBA??EKJAO�@A�1��
*!/�U�!*��OA�D=�EJBKNI=@K�AJ�QJ=�LAMQAË=�OANEA�
@A� L=?EAJPAO� DKOLEP=HEV=@KO�� "TEOPA� H=� JA?AOE@=@�
@A�I½O� EJRAOPEC=?EKJAO� ?KJ?HQUAJPAO� AJ� @EBANAJPAO�
LK>H=?EKJAO��.

%=U�QJ=�?NA?EAJPA�ARE@AJ?E=�@A�MQA� H=�!*��AO�
QJ� EILKNP=JPA� B=?PKN�@A� NEAOCK�L=N=� H=�1��U�LK@NÈ=�
=BA?P=N�H=�LNAOAJP=?EÍJ�@A�H=�AJBANIA@=@�U�NAOLQAOP=�
=H� PN=P=IEAJPK�� 3=NEKO� AOPQ@EKO� ?=OK�?KJPNKH� D=J�

@AIKOPN=@K� MQA� H=O� LNK>=>EHE@=@AO� @A� @AO=NNKHH=N�
1��AJ�L=?EAJPAO�@E=>ÄPE?KO�R=NÈ=J�@A�����=�����AJ�
?KIL=N=?EÍJ�?KJ�HKO�L=?EAJPAO�JK�@E=>ÄPE?KO�LKN�HK�
P=JPK�H=�?KI>EJ=?EÍJ�@A�1��U�!*��NALNAOAJP=�QJ=�
=IAJ=V=�L=N=�H=�O=HQ@�IQJ@E=H20.

)=� NAOLQAOP=� EJIQJA� ?AHQH=N� FQAC=� QJ� L=LAH�
EILKNP=JPA�AJ�H=�LNKPA??EÍJ�?KJPN=�M. tuberculosis�
OA� D=� @AO?NEPK� ATD=QOPER=IAJPA� AH� L=LAH� @A� HKO�
I=?NÍB=CKO� U� HEJBK?EPKO�  !��� U�  !��� AJ� @E?D=�
LNKPA??EÍJĥ� HKO� I=?NÍB=CKO� OKJ� HKO� NAOLKJO=>HAO�
@A� H=� B=CK?EPKOEO� U� IQANPA� @A� M. tuberculosis 
IA@E=JPA� IA?=JEOIKO� ?KIK� H=� LNK@Q??EÍJ� @A�
ÍTE@K�JÈPNE?K�Ĥ+,
�U�AJVEI=O�HEOKOKI=HAO�IEAJPN=O�
MQA� HKO� HEJBK?EPKO� !���U� !���AFAN?AJ�=?PERE@=@�
>=?PANE?E@=� IA@E=JPA� H=� LNK@Q??EÍJ� @A� LANBKNEJ=O�
CN=JVEI=O� U� CN=JQHEOEJ=O� U� H=� LNK@Q??EÍJ� @A�
?EPK?EJ=O� ?KIK� &#+�Ȟ� &)��� U� 1+#΅� MQA� =?PER=J�
H=O� BQJ?EKJAO�@A� HKO�I=?NÍB=CKO��-KN�KPNK� H=@K� H=O�
ARE@AJ?E=O�MQA�EJ@E?=J�MQA�H=�!*��AO�QJ�B=?PKN�@A�
NEAOCK�L=N=�H=�EJBA??EÍJ�U�@AO=NNKHHK�@A�1��OA�LQA@AJ�
ATLHE?=N� AJ� L=NPA� LKNMQA� AJPNA� HKO� B=?PKNAO� MQA�
LNA@EOLKJAJ� =� AOP=� OQO?ALPE>EHE@=@� OA� AJ?QAJPN=J�
EILKNP=JPAO� =HPAN=?EKJAO� EJIQJKHÍCE?=O�� �OÈ� OA�
D=J�@K?QIAJP=@K�@ERANOKO�@ABA?PKO�LNEJ?EL=HIAJPA�
AJ� HKO� IA?=JEOIKO� @AH� OEOPAI=� EJIQJA� EJJ=PK� AJ�
HKO�L=?EAJPAO�?KJ�!*���2JK�@A�AHHKO�AO�AH�OEOPAI=�
@AH� ?KILHAIAJPK� QJ� ?KILKJAJPA� BQJ@=IAJP=H�
@A� H=� NAOLQAOP=� EJIQJEP=NE=� AJ� ?KJPN=� @A� @ERANOKO�
IE?NKKNC=JEOIKO� ?QU=� BQJ?EÍJ� AO� LKPAJ?E=N� H=�
NAOLQAOP=�EJŉ=I=PKNE=�B=?EHEP=N�H=�B=CK?EPKOEO�U�H=�HEOEO�
?AHQH=N�

0A� D=� K>OANR=@K� MQA� H=O� =HP=O� ?KJ?AJPN=?EKJAO�
@A�CHQ?KO=�AJ�HKO�L=?EAJPAO�?KJ�!*��?KNNAH=?EKJ=�
?KJ�=HPAN=?EKJAO�AJ�H=�B=CK?EPKOEO�U�H=�LNAR=HAJ?E=�@A�
H=O�EJBA??EKJAO�NAOLEN=PKNE=O�=QJMQA�OA�@AO?KJK?AJ�
HKO� IA?=JEOIKO� EJIQJKHÍCE?KO� U� >EKMQÈIE?KO�
EJRKHQ?N=@KO��  DAJ� 6%� et al� AJ?KJPN=NKJ� MQA�
HKO� =HPKO� JERAHAO� @A� CHQ?KO=� =HPAN=J� H=� =?PERE@=@�
>=?PANE?E@=� =OK?E=@=� =� H=� LNK@Q??EÍJ� @A� +,��
�QJMQA� AJ� CAJAN=H� OA� D=� NALKNP=@K� H=� LNK@Q??EÍJ�
AOLKJP½JA=� @A� 1+#΅� &)��� A� &)��� AJ� HKO� L=?EAJPAO�
?KJ�!*�� P=I>EÄJ� OA�D=J�K>OANR=@K�?=I>EKO�LKN�
H=�!*��AJ�H=�LNK@Q??EÍJ�@A�?EPK?EJ=O�MQA�=BA?P=J�
P=JPK�=�H=�EJIQJE@=@�EJJ=P=�?KIK�=�H=�=@=LP=PER=�

 KJ�NAOLA?PK�=�H=�NAOLQAOP=�EJIQJA�=@=LP=PER=�AJ�
!*��OA�?KJK?A�MQA�H=�LNK@Q??EÍJ�@A�=JPE?QANLKO�
AO� JKNI=H�� 0P=HAJDKAB� '"� et al� NALKNP=NKJ� MQA� H=O�
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=H�LNAOAJPA�I=JQO?NEPK�
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?ÄHQH=O�@A�O=JCNA�LANEBÄNE?=�@A�L=?EAJPAO�?KJ�!*��
LNK@QFANKJ� IAJKNAO� ?=JPE@=@AO� @A� &#+�Ȟ hacia 
AOPÈIQHKO�JK�AOLA?Èň?KO�AJ�?KIL=N=?EÍJ�?KJ�OQFAPKO�
JK�@E=>ÄPE?KO�OQCENEAJ@K�MQA�H=�B=HP=�@A�LNK@Q??EÍJ�
@A�&#+�Ȟ��AJ�HKO�L=?EAJPAO�?KJ�!*��FQAC=�QJ�L=LAH�
EILKNP=JPA�AJ�AH�EJ?NAIAJPK�@A�H=�OQO?ALPE>EHE@=@�=�
M. tuberculosis21.

)=O� I=JEBAOP=?EKJAO� N=@EKHÍCE?=O� AJ� L=?EAJPAO�
?KJ�1��LQHIKJ=N�=OK?E=@=O�=�!*��OKJ�@EBANAJPAO�=�
H=O�@A�HKO�L=?EAJPAO�JK�@E=>ÄPE?KO�D=U�HAOEKJAO�I½O�
ATPAJO=O�U�@A�IÒHPELHAO�HK?=HEV=?EKJAO�AJ�HKO�LNEIANKO��
0KOI=J�* �et al�U�-ÄNAV�$QVI½J� �et al�NALKNP=NKJ�
MQA�H=O�I=JEBAOP=?EKJAO�N=@EKHÍCE?=O�AJ�?=OKO�@A�1��
!*��IKOPN=NKJ�QJ�I=UKN�JÒIANK�@A�?=RE@=@AO� U�
HAOEKJAO�AJ� HKO� HÍ>QHKO� EJBANEKNAO�MQA� H=O�@AO?NEP=O�
AJ�L=?EAJPAO�OEJ�!*�22��-KN�KPN=�L=NPA�?KJ�NAOLA?PK�
=�H=O�I=JEBAOP=?EKJAO�?HÈJE?=O�MQA�OA�LNAOAJP=J�AJ�HKO�
L=?EAJPAO� ?KJ� 1��!*�� =HCQJKO� NALKNPAO� OQCEANAJ�
MQA�ATEOPA�I=UKN�OARANE@=@�OEJPKI=PKHÍCE?=�AJ�AOPKO�
L=?EAJPAO�LKN�AFAILHK�AJ�AH�AOPQ@EK�NA=HEV=@K�LKN�
/AOPNALK��&�et al�OA�K>OANRÍ�MQA�HKO�L=?EAJPAO�?KJ�
1��!*��LNAOAJP=NKJ�I=UKN�OARANE@=@�AJ�HKO�OECJKO�
?KIK� PKO� DAIKLPEOEO� U� ňA>NA� =OÈ� ?KIK� I=UKN�
JÒIANK�@A�?=REP=?EKJAO�AJ� H=� N=@EKCN=BÈ=�@A� PÍN=T�
?KJ�NAOLA?PK�=�HKO�L=?EAJPAO�OEJ�!*���0EJ�AI>=NCK�
ATEOPA� ?KJPNKRANOE=� AJ� PKNJK� =� AOPA� =OLA?PK� U=�MQA�
AJ�KPNK�AOPQ@EK�JK�OA�AJ?KJPN=NKJ�@EBANAJ?E=O�AJ�H=�
OARANE@=@�@A�H=�1��?KIK�OA�K>OANRÍ�AJ�AH�AOPQ@EK�
NA=HEV=@K� AJ� &J@KJAOE=� LKN� �HEOF=D>=J=� �� et al�
@KJ@A�OA�NALKNP=�MQA�HKO�L=?EAJPAO�?KJ�1��!*��OKJ�
I½O�OEJPKI½PE?KO�LANK�HKO�AOPQ@EKO�>=?PANEKHÍCE?KO�
U� N=@EKHÍCE?KO� JK� @AIQAOPN=J�I=UKN� OARANE@=@� @A�
H=�AJBANIA@=@�?KJ�NAOLA?PK�=�HKO�L=?EAJPAO�?KJ�1��
OEJ�!*�23�� "J�?Q=JPK�=� H=�Aň?=?E=�@AH� PN=P=IEAJPK�
=JPEPQ>AN?QHKOK�ATEOPAJ�AOPQ@EKO�?KJ�ARE@AJ?E=O�@A�
QJ=�IAJKN� Aň?=?E=� @A� PN=P=IEAJPK� =JPEPQ>AN?QHKOK�
AJ�L=?EAJPAO� ?KJ�!*���,PNKO� =QPKNAO� AJ?KJPN=NKJ�
MQA� HKO� JERAHAO� @A� NEB=ILE?EJ=� AJ� AH� OQANK� AOP½J�
@EOIEJQE@KO� AJ� HKO� L=?EAJPAO� ?KJ� !*��1�� U� AJ�
AOPA�IEOIK� PN=>=FK� OA� EJRAOPECÍ� H=� B=NI=?K?EJÄPE?=�
AJ�L=?EAJPAO�?KJ�1��?KJ�U�OEJ�!*���)KO�NAOQHP=@KO�
@A�AOA�AOPQ@EK�IKOPN=NKJ�MQA�H=�@EOIEJQ?EÍJ�@A�HKO�
JERAHAO�LH=OI½PE?KO�@A�NEB=ILE?EJ=�AJ�HKO�L=?EAJPAO�
?KJ� 1��!*�� JK� OA� @A>EÍ� =H� QOK� @A� B½NI=?KO�
DELKCHQ?AIE=JPAO� ?KIK� H=� CHE>AJ?H=IE@=� LANK� AJ�
?=I>EK� OA� ?KNNAH=?EKJÍ� ?KJ� I=UKN� LAOK� ?KNLKN=H�
A� DELANCHQ?AIE=� AJ� HKO� L=?EAJPAO� ?KJ� 1��!*���
"OPKO�@=PKO�OQCEANAJ�H=�JA?AOE@=@�@A�H=�=@A?Q=?EÍJ�
@A�H=O�@KOEO�@A�B½NI=?KO�AJ�L=?EAJPAO�K>AOKO�U�@AH�

=@A?Q=@K�?KJPNKH�CHE?ÄIE?K��.

"J�?KJ?HQOEÍJ�U�OACÒJ�HKO�NAOQHP=@KO�AJ?KJPN=@KO�
H=�!*��LKN�OÈ�IEOI=�AO�QJ�B=?PKN�@A�NEAOCK�L=N=�1��
@NKCKNNAOEOPAJPA� EJ@ALAJ@EAJPAIAJPA�@AH�=@A?Q=@K�
?KJPNKH� CHE?ÄIE?K� LKN� HK� ?Q=H� OA� NA?KIEAJ@=�
LNARAJ?EÍJ�LNEI=NE=�@A�AOP=�AJBANIA@=@�IAFKN=J@K�
HKO� AOPEHKO� @A� RE@=� @A� H=� LK>H=?EÍJ� ?KJ� I=UKN�
OQO?ALPE>EHE@=@� @A� @AO=NNKHH=N� AOP=� L=PKHKCÈ=�
IAP=>ÍHE?=��0A�LNKLKJA�QJ�P=IEV=FA�OEOPAI½PE?K�@A�
!*��AJ�PK@KO�HKO�L=?EAJPAO�?KJ�1��
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