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ARTÍCULO ORIGINAL

Terapia antihipertensiva combinada en pacientes 
hipertensos controlados en una clínica privada 

de Lima
0EHRE=�'EIAJ=�)��!���HACNÈ=��HV=IKN=1
�/E?=N@K�-=PNÍJ�*=@CA1
��J@NA=�-KNPK?=NNANK� =OPEHHK1


#ÄHET�£HR=NK�*A@EJ=�-=HKIEJK�
�

RESUMEN

Objetivo:� !AO?NE>EN� AH� QOK� @A� PAN=LE=� =JPEDELANPAJOER=� ?KI>EJ=@=� AJ� QJ=� IQAOPN=� @A� L=?EAJPAO� DELANPAJOKO�
?KJPNKH=@KO�?KJňNI=@KO�IA@E=JPA�IKJEPKNAK�=I>QH=PKNEK�@A� H=�LNAOEÍJ�=NPANE=H� Ĥ*�-�
��Materiales y métodos: Se 
NA?KHA?PÍ�EJBKNI=?EÍJ�=�L=NPEN�@A�DEOPKNE=O�?HÈJE?=O�@A�L=?EAJPAO�I=UKNAO�@A����=ËKO�MQA�=?Q@EANKJ�=H�?KJOQHPKNEK�@A�
LNK?A@EIEAJPKO�?=N@EKHÍCE?KO�@A�QJ=�?HÈJE?=�LNER=@=�@A�)EI=
�?KJ�@E=CJÍOPE?K�@A�DELANPAJOEÍJ�=NPANE=H�Ĥ%1�
�?KJPNKH=@=�
@K?QIAJP=@=�LKN�*�-��U�MQA�JK�IK@Eň?=NKJ�H=�PAN=LE=�=JPEDELANPAJOER=�@QN=JPA�=H�IAJKO�QJ�IAO�LNAREK�=�H=�PKI=�
@AH�*�-���Resultados:�0A�OAHA??EKJÍ�QJ=�IQAOPN=�@A����L=?EAJPAO�?KJ�QJ=�A@=@�LNKIA@EK�@A���
��=ËKO
�@A�HKO�?Q=HAO�
H=�I=UKNÈ=�BQANKJ�IQFANAO�Ĥ����
��)=�PAN=LE=�?KI>EJ=@=�BQA�LNAO?NEP=�L=N=������ĤJ�����
�@A�HKO�L=?EAJPAO��"J�AH�CNQLK�
@A�PAN=LE=�?KI>EJ=@=�AH�JÒIANK�LNKIA@EK�@A�B½NI=?KO�=JPEDELANPAJOERKO�BQA��
�Ħ�HKO�AOMQAI=O�LNA@KIEJ=JPAO�BQANKJĥ�
=JP=CKJEOP=O�@A�NA?ALPKNAO�@A�=JCEKPAJOEJ=�&&�Ĥ�/��&&
���DE@NK?HKNKPE=VE@=�Ĥ% 1
�AJ�QJ������@A�?=OKO�U��/��&&���% 1�
��?=H?EK=JP=CKJEOP=�Ĥ ��
�AJ�AH������@A�?=OKO��Conclusiones:�)=�PAN=LE=�?KI>EJ=@=�BQA�LNA@KIEJ=JPA�AJ�AH�CÄJANK�
BAIAJEJK�>=O=@=�AJ�H=�?KI>EJ=?EÍJ�@A�@KO�B½NI=?KO�=JPEDELANPAJOERKO
�OEAJ@K�AH��/��&&
�AH�=CAJPA�I½O�QPEHEV=@K�AJ�
H=O�?KI>EJ=?EKJAO��
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privada de Lima. Interciencia RCCI. 2014;5(1):6-15.
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ARTÍCULO ORIGINAL

&+1/,!2  &³+

)=� DELANPAJOEÍJ� =NPANE=H� Ĥ%1�
� AO� H=� L=PKHKCÈ=�
?=N@EKR=O?QH=N� I½O� BNA?QAJPA� U� @A� I=UKN� EIL=?PK
�
LQAO�ATLHE?=�AH������@A� H=�IKNP=HE@=@�AJ�AH�=@QHPK�
I=UKN� AJ� )EI=1Ħ� =OEIEOIK
� AO� AH� B=?PKN� @A� NEAOCK�
IK@Eň?=>HA� ?KJ� I=UKN� LNAOAJ?E=� AJ� HKO� ARAJPKO�
?=N@EKR=O?QH=NAO� Ĥ 3
2�� )KO�LNEJ?EL=HAO�AJO=UKO�D=J�
@AIKOPN=@K� @A�I=JAN=� ?KJ?HQUAJPA� MQA� ATEOPA� QJ=�
NAH=?EÍJ� @ENA?P=� AJPNA� AH� JERAH� @A� H=� LNAOEÍJ� =NPANE=H�
Ĥ-�
�U�H=�IKN>EIKNP=HE@=@�?=N@EKR=O?QH=N3. 

)=�LNAR=HAJ?E=�AJ�AH�-ANÒ�D=�=QIAJP=@K�@A���
����
=H���
����OACÒJ�AH�AOPQ@EK�1,/+�0,)�&&�NA=HEV=@K�
AJ�AH������=�JERAH�J=?EKJ=H��-=NPA� EILKNP=JPA�@A� H=�
LK>H=?EÍJ� ?KJ�%1�� OA� AJ?QAJPN=� OEJ� PN=P=IEAJPK� K�
?KJ�QJK�EJ=@A?Q=@K��0ACÒJ�AH�AOPQ@EK�IAJ?EKJ=@K
�
AH� ��
���� @A� DELANPAJOKO� NA?E>È=� PN=P=IEAJPK
� U� @A�
AOPKO
�OKHK�AH���
����OA�AJ?KJPN=>=�?KJPNKH=@K�. 

)=O�IK@Eň?=?EKJAO�@AH�AOPEHK�@A�RE@=�OKJ�AOAJ?E=HAO�
U� AOPN=PÄCE?=O� AJ� H=� LNARAJ?EÍJ� U� PN=P=IEAJPK� @A�
H=�%1���!A�I=JAN=�MQA�@A>A�OAN�QJ=�?KJOP=JPA�AJ�
PK@K�AOMQAI=�PAN=LÄQPE?K
�EJ@ALAJ@EAJPAIAJPA�@A�H=�
JA?AOE@=@�@AH�AILHAK�@A�B½NI=?KO��"TEOPAJ�LNK>=@=O�
?KJ@Q?P=O�MQA
�=@AI½O�@A�NA@Q?EN�@A�I=JAN=�ABA?PER=�
HKO�JERAHAO�@A�H=�-�
�P=I>EÄJ�EIL=?P=J�LKOEPER=IAJPA�
AJ�H=�@EOIEJQ?EÍJ�@A�HKO�ARAJPKO� 3�.

 KJ�NAOLA?PK�=�H=�PAN=LE=�B=NI=?KHÍCE?=
�AH�EJE?EK�
LNA?KV�@A�=JPEDELANPAJOERKO� Ĥ��%1�
� OA� NA?KIEAJ@=�
AJ�LANOKJ=O�?KJ�JERAHAO�@A�LNAOEÍJ�=NPANE=H� OEOPÍHE?=�
Ĥ-�0
� ����� II%C
� K� LNAOEÍJ� =NPANE=H� @E=OPÍHE?=�
Ĥ-�!
� ����� II%C
� ?KJ� ?Q=HMQEAN� JERAH� @A� NEAOCK�
?=N@EKR=O?QH=N� Ĥ/ 3
����� )KO� >AJAň?EKO� LNEJ?EL=HAO�
@A� H=� PAN=LE=���%1��OA�@A>AJ�=� H=� NA@Q??EÍJ�@A� H=�
-�� U� OKJ� EJ@ALAJ@EAJPAO� @AH� B½NI=?K� AHACE@K�. Se 
@A>A� LNK?QN=N� =H?=JV=N� CN=@Q=HIAJPA� H=O� IAP=O�
PAN=LÄQPE?=O� @AJPNK� @AH� LNEIAN� IAO� @A� EJE?E=@K� AH�
PN=P=IEAJPK10�� )=� PAN=LE=� ?KI>EJ=@=� LNAOAJP=� H=O�
RAJP=F=O�@A�KBNA?AN�I=UKN�LNK>=>EHE@=@�@A�=H?=JV=N�
H=O� IAP=O� @A� -�
� U� @A� D=?ANHK� AJ� IAJKN� PEAILK
�
=?PQ=N� OK>NA� @EOPEJPKO� IA?=JEOIKO� ňOEKL=PKHÍCE?KO�
OEIQHP½JA=IAJPA
� @EOIEJQEN� HKO� ABA?PKO� =@RANOKO� U�
=QIAJP=N�H=�=@DANAJ?E=�=H�QPEHEV=NOA�?KIK�QJ�ÒJE?K�
?KILNEIE@K11��-QA@A�?KJOE@AN=NOA�AH�QOK�@A�PAN=LE=�
?KI>EJ=@=�?KIK�AOMQAI=� EJE?E=H�AJ�L=?EAJPAO�?KJ�

-��>=O=H�I=N?=@=IAJPA�=HP=�K�?KJ�=HPK�/ 32.

-=N=� LK@AN� ?H=OEň?=N� =� HKO� L=?EAJPAO� DELANPAJOKO�
?KIK�?KJPNKH=@KO
�AO�@A�AHA??EÍJ� H=�IA@E@=�@A�-��
?HÈJE?=�� )=� NA?KIAJ@=?EÍJ�AO� HKCN=N�QJ=�-��?HÈJE?=�
ħ������� II%C� AJ� H=� I=UKNÈ=� @A� H=O� LK>H=?EKJAO�
hipertensas�
�������/A?EAJPAIAJPA�OA�D=J�NA?KIAJ@=@K�
IÄPK@KO�?KILHAIAJP=NEKO�L=N=�RANEň?=N�AH�?KJPNKH�@A�
H=�%1�
� QJK�@A� AOPKO� AO� AH�*KJEPKNAK��I>QH=PKNEK�
@A� H=� -NAOEÍJ��NPANE=H� Ĥ*�-�

� MQA� PEAJA� H=� RAJP=F=�
@A� ?KNNAH=?EKJ=NOA� @A� I=JAN=� I½O� LNA?EO=� ?KJ� AH�
!,�� MQA� H=� -�� ?HÈJE?=� A� EJ?HQOK� LNAOAJP=� I=UKN�
R=HKN�LNKJÍOPE?K�@A�ARAJPKO�U�IKNP=HE@=@� 318-20. Se 
?KJOE@AN=� ?KJPNKH=@K� AH� PAJAN� AJ� LNKIA@EK� @QN=JPA�
AH�LANEK@K�@EQNJK�QJ=�-�0�ħ����II%C�U�-�!�ħ���
II%C
� @QN=JPA� AH� JK?PQNJK� QJ=� -�0� ħ����II%C�
U�-�!�ħ���II%C�U�AJ�H=O����DKN=O�QJ=�-�0�ħ����
II%C�U�QJ=�-�!�ħ���II%C21. 

�?PQ=HIAJPA
� AJ� JQAOPNK� IA@EK� JK� OA� @EOLKJA�
@A�@=PKO�HK?=HAO�?KJ�NAOLA?PK�=H�JÒIANK�@A�=CAJPAO�
��%1��U�PELK�@A�?KI>EJ=?EKJAO�@A�AOPKO�JA?AO=NEKO�
L=N=� HKCN=N� H=O�IAP=O�@A�?KJPNKH�@A� H=�%1�Ħ�IKPERK�
@A� AOPA� AOPQ@EK
� ?KJ� AH� MQA� OA� LNAPAJ@A� @AO?NE>EN�
AH� PN=P=IEAJPK� ��%1�� ?KJ� ÄJB=OEO� AJ� H=� PAN=LE=�
?KI>EJ=@=�AJ�L=?EAJPAO�DELANPAJOKO�?KJPNKH=@KO�

*�1"/&�)"0�6�*ª1,!,0

"H� AOPQ@EK� AO� @A� PELK� @AO?NELPERK
� K>OANR=?EKJ=H�
U� NAPNKOLA?PERK�� 0A� HHARÍ� =� ?=>K� H=� NAREOEÍJ� @A�
DEOPKNE=O�?HÈJE?=O�=�L=NPEN�@AH� NACEOPNK�@A�L=?EAJPAO�@AH�
 KJOQHPKNEK� @A� -NK?A@EIEAJPKO�  =N@EKHÍCE?KO� @A� H=�
 HÈJE?=� &JPANJ=?EKJ=H�0A@A� 0=J� �KNF=� Ĥ)EI=
� -ANÒ

�
L=N=� H=� NA=HEV=?EÍJ� @A� QJ�*�-�� @QN=JPA� AH� LANEK@K�
?KILNAJ@E@K�AJPNA�AH����@A�AJANK�@A������U�AH����@A�
AJANK�@A������Ĥ���IAOAO
��

)KO�?NEPANEKO�@A�EJ?HQOEÍJ�BQANKJĥ�-=?EAJPAO�@A����K�
I½O�=ËKO�@A�A@=@
�L=?EAJPAO�?KJ�@E=CJÍOPE?K�@A�%1��
LNEI=NE=
� L=?EAJPAO� OEJ� IK@Eň?=?EÍJ� @AH� PN=P=IEAJPK�
=JPEDELANPAJOERK� @QN=JPA� AH� IAO� LNAREK� =H� *�-�
�
L=?EAJPAO�?KJ�?KJPNKH�ÍLPEIK�OACÒJ�?NEPANEKO�@A�*�-��
ĤLANEK@K�@EQNJK�U�JK?PQNJK

�L=?EAJPAO�?KJ�*�-��?KJ�
�� ����� @A� HA?PQN=O� R½HE@=O�� 0A� AT?HQUÍ� =ĥ� L=?EAJPAO�
?KJ�%1��OA?QJ@=NE=
�L=?EAJPAO�CAOP=JPAO�U�LQÄNLAN=O
�
L=?EAJPAO� ?KJ� DKOLEP=HEV=?EKJAO� AJ� HKO� ÒHPEIKO� ���
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@È=O
� L=?EAJPAO� ?KJ� AJ@K?NEJKL=PÈ=O� JK� ?KJPNKH=@=O
�
AJBANIA@=@� NAJ=H� ?NÍJE?=� ĤAOP=@EK� &&&� AJ� =@AH=JPA

�
AJBANIA@=@�@A�PAFE@K�?KJA?PERK�ĤQ�KPN=O�MQA�NAMQEANAJ�
?KNPE?KPAN=LE=�?NÍJE?=

�=NNEPIE=O�?=N@E=?=O�?HÈJE?=IAJPA�
OECJEň?=PER=O� K� QOK� @A� I=N?=L=OKO
� AJBANIA@=@�
?KNKJ=NE=
� =??E@AJPA� ?ANA>NKR=O?QH=N
� AJBANIA@=@AO�
LOEMQE½PNE?=O�JK�?KJPNKH=@=O�

0A� NACEOPNÍ� H=� EJBKNI=?EÍJ�@A� EJPANÄO�=�L=NPEN�@A� H=�
NAREOEÍJ�@A�DEOPKNE=O�?HÈJE?=O
�AJ�HKO�@=PKO�?KJOECJ=@KO�
AJ� H=� ?KJOQHP=� I½O� ?AN?=J=� =� H=� BA?D=� @AH� *�-���
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Figura 1. Proceso de identificación de la población de estudio.

Se revisaron 1 007 historias clínicas de pacientes registrados 
para la realización de un MAPA entre enero 2013 y enero 2014 

en una clínica privada de Lima

942 Contaban con MAPA

264 No fueron hipertensos

318 Fueron hipertensos de novo

65 Resultados de MAPA no disponibles

285 Presentaban algún criterio de exclusión

678 Hipertensos con MAPA

360 Hipertensos con MAPA y tratamiento

75 INCLUIDOS
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Tabla 1��'LVWULEXFLyQ�GH�FDUDFWHUtVWLFDV�GHPRJUiÀFDV�\�FOtQLFDV�GH�DFXHUGR�D�JpQHUR�

Edad (años)
Tiempo de enfermedad (meses)
Peso (kilogramos) (n = 66)
IMC (44)
Nº pacientes con IMC
Peso ideal
Sobrepeso
Obesidada

Sin dato
Comorbilidades
Dislipidemia
Obesidada

Hipotiroidismo
Diabetes
Otro

62,5 ± 12
52 ± 46,3

69,6 ± 12,7
28,8 ± 4,8
28 (58 %)
7 (15 %)
11 (23 %)
10 (21 %)
20 (42 %)

25 (52 %)
11 (38 %) (n = 29)

5 (10 %)
3 (6 %)
1 (2 %)

54,2 ± 13,7
43 ± 37 
83,4 ± 9

28,4 ± 2,8
16 (59 %)
1 (4 %)

11 (41 %)
4 (15 %)
11 (41 %)

18 (67 %)
4 (27 %)    (n = 16)

0 
1 (4 %)
2 (8 %)

59,5 ± 13,2
49 ± 43

74,3 ± 13,2
28,7 ± 4,2
44 (59 %)
8 (11 %)

22 (29 %)
14 (19 %)
31 (41 %)

43 (57 %)
15 (33 %) (n = 45)

5 (7 %)
4 (5 %)
3 (4 %)

0,01*
0,4**

<0,001*
0,7*

0,46***

0,22***
0,44***

-
NS****

Características
Número (%)

Mujeres
n = 48

Hombres
n = 27

Global
n = 75

p

*T test, **Prueba de Mann-Whitney, *** prueba de Chi cuadrado, **** prueba exacta de Fisher. IMC: índice de masa corporal. En base al total de pacientes con IMC 
disponible. (a) En base a los pacientes con IMC disponible sumado a los pacientes con diagnóstico de obesidad sin IMC disponible. Otros: enfermedad arterial 
periférica, enfermedad renal crónica.
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Tabla 4��'LVWULEXFLyQ�GH�FDUDFWHUtVWLFDV�GHPRJUiÀFDV�\�FOtQLFDV�GH�DFXHUGR�D�WLSR�GH�WHUDSLD�

Sexo
Femenino
Masculino
Edad (años)
Tiempo de enfermedad (meses)
Tiempo de tratamiento (meses)
Peso (kilogramos)
Sobrepeso
Comorbilidades
Dislipidemia
Obesidad
Hipotiroidismo
Diabetes
Otros
MAPA
Día

Noche

24h

Patrón nocturno

Sistólica
Diastólica
Sistólica
Diastólica
Sistólica
Diastólica
Dipper
Otros

20 (50 %)
20 (50 %)

56,2 ± 12,9
39 ± 37

4,7 [RIC: 1,6-16]
76,1 ± 12,7
13 (33 %)

19 (48 %)
7 (32%) (n = 22)

2 (5 %)
2 (5 %)
1 (3 %)

120 ± 9
73 ± 6
107 ± 6
63 ± 4
116 ± 7
70 ± 5

24 (60 %)
16 (40 %)

28 (80 %)
7 (20 %) 

63,2 ± 12,6
61,5 ± 47,4

11,7 [RIC: 4,3-23,6]
72,6 ± 13,7
10 (29 %)

24 (69 %)
8 (35%) (n = 23)

3 (9 %)
2 (6 %)
2 (6 %)

116 ± 8
70 ± 7
103 ± 7
60 ± 6
113 ± 7
67 ± 7

15 (43 %)
20 (57 %)

48
27

59,5 ± 13,2
49 ± 43 

7,2 [RIC: 1,9-19]
74,3 ± 13,2
23 (32 %)

43 (57 %)
15 (33 %) (n = 45)

5 (7 %)
4 (5 %)
3 (4 %)

118 ± 9
71 ± 6
105 ± 8
61 ± 5
115 ± 7
69 ± 6

39 (52 %)
36 (48 %)

0,007***
0,02**
0,02**

0,3**
0,29***

0,03***
0,6***

-
NS****

0,04*
0,02*
0,02*
0,02*
0,05*
0,03*

0,14***

Características
Número (%)

Monoterapia
n = 40

Terapia combinada
n = 35

Global
n = 75

p

*T test, **prueba de Mann-Whitney, *** prueba de Chi cuadrado, **** prueba exacta de Fisher. Otros: Non-dipper, Dipper extremo, Riser.

Tabla 2. Valores del MAPA y distribución de patrón nocturno de según género.

Día

Noche

24 h

Patrón nocturno

Sistólica
Diastólica
Sistólica
Diastólica
Sistólica
Diastólica
Dipper
Otros

117 ± 8
70 ± 7
104 ± 8
60 ± 6
113 ± 7
67 ± 6

23 (48 %)
25 (52 %)

120 ± 9
74 ± 6
107 ± 6
63 ± 4
117 ± 7
71 ± 5

16 (59 %)
11 (41 %)

118 ± 9
71 ± 6
105 ± 8
61 ± 5
115 ± 7
69 ± 6

39 (52 %)
36 (48 %)

0,08*
0,02*
0,2*
0,03*
0,05*
0,01*

0,35*

MAPA Mujeres
n = 48

Hombres
n = 27

Global
n = 75

p

*T test.
Otros: Non-dipper, Dipper extremo, Riser.

Tabla 3. Tipo de terapia y número de antihipertensivos de acuerdo a género.

Monoterapia

Terapia combinada

Mediana de antihipertensivos (promedio)

Total
2
3
4

Terapia

20 (42 %)
28 (58 %)
18 (37 %)
9 (19 %)
1 (2 %)
2 (1,8)

Femenino 
n = 48 (%)

20 (74 %)
7 (26 %)
4 (15 %)
3 (11 %)

-
1 (1,4)

Masculino
n = 27 (%)

40 (53 %)
35 (47 %)
22 (30 %)
12 (16 %)
1 (1 %)
1 (1,7)

Global
n = 75
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Tabla 6. Frecuencia de uso de antihipertensivos por familias en 
pacientes recibiendo monoterapia al momento de realización del 
MAPA.

ARA-II
IECA
BB
CAA
AA

10 (50 %)
3 (15 %)
3 (15 %)
3 (15 %)
1 (5 %)

13 (65 %)
4 (20 %)
3 (15 %)

-
-

23 (58 %)
7 (18 %)
6 (15 %)
3 (8 %)
1 (1 %)

Familias de 
fármacos 
antihipertensivo

Tabla 7. Frecuencia de tratamiento no antihipertensivo según tipo de 
terapia antihipertensiva.

Hipolipemiantes
Global
atorvastatina
simvastatina
FLSURÀEUDWR
JHPÀEUR]LOR
ezetimibe
Antiplaquetarios
AAS
clopidogrel
Antidiabéticos
metformina
Hormonas tiroideas
levotiroxina

13 (33 %)
7 (18 %)
3 (7 %)
1 (3 %)
2 (5 %)
3 (7 %)

5 (13 %)
-

4 (10 %)

2 (5 %)

14 (40 %)
12 (34 %)
1 (3 %)
1 (3 %)

-
-

10 (29 %)
1 (3 %)

1 (3 %)

3 (9 %)

27 (36 %)
19 (25 %)
4 (5 %)
2 (3 %)
2 (3 %)
3 (4 %)

15 (20 %)
1 (1 %)

5 (7 %)

5  (7%)

Fármacos no 
antihipertensivos

Monoterapia
n = 40

Global 
n = 75

Terapia
combinada

n = 35

Femenino
(%)

Masculino 
(%)

n
(%)

Tabla 5. Frecuencia de combinaciones de familias de antihipertensivos 
prescritos coincidentes con la realización del MAPA.

ARA-II + HCT
ARA-II + HCT + CAA
ARA-II + HCT + BB
ARA-II + CAA
ARA-II + BB
ARA-II + BB + IECA
IECA + BB
IECA + HCT + BB
ARA-II + CAA + BB + E

14 (50 %)
5 (18 %)
2 (7 %)
2 (7 %)
1 (4 %)
1 (4 %)
1 (4 %)
1 (4 %)
1 (4 %)

4 (57 %)
1 (14 %)
1 (14 %)

-
-

1 (14 %)
-
-
-

18 (51%)
6 (17%)
3 (9 %)
2 (6 %)
1 (3 %)
2 (6 %)
1 (3 %)
1 (3 %)
1 (3 %)

Combinaciones 
de familias de 
antihipertensivos

Femenino
(%)

Masculino 
(%)

n
(%)

Antagonista de los receptores de angiotensina II (ARA-II), 
hidroclorotiazida (HCT), calcioantagonista (CAA), beta-bloqueador 
(BB), inhibidor de la enzima convertidora de angiotensina (IECA), 
espironolactona (E).

Antagonista de los receptores de angiotensina II (ARA-II), inhibidor 
de la enzima convertidora de angiotensina (IECA), calcioantagonista 
(CAA), beta-bloqueador (BB), alfa-agonista (AA).

Dipper Otros patrones

Terapia combinada Monoterapia

Figura 2. Frecuencia de patrón nocturno según tipo de terapia.
Otros patrones: Non-dipper, Dipper extremo, Riser.
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)=�%1��AO�QJ=�EILKNP=JPA�AJBANIA@=@�MQA�?KJHHAR=�
QJ�=HPK�/ 3
�=OK?E=@=�=�QJ=�=HP=�P=O=�@A�IKN>EHE@=@�U�
IKNP=HE@=@�=�JERAH�CHK>=H��"H�ÄTEPK�@AH�PN=P=IEAJPK�@A�H=�
%1��AO� HEIEP=@K�=�LAO=N�@A� HKO�@EOPEJPKO�AJBKMQAO�@A�
@E=CJÍOPE?K�U�PN=P=IEAJPK1
�U=�MQA�=�JERAH�LK>H=?EKJ=H
�
IAJKO� @A� H=� IEP=@� @A� DELANPAJOKO� OA� AJ?QAJPN=J�
?KJPNKH=@KO�.

"OPA� AOPQ@EK� LNAOAJP=� H=O� ?=N=?PANÈOPE?=O� ?HÈJE?=O
�
?KJ�ÄJB=OEO�AJ�H=�PAN=LÄQPE?=�NA?E>E@=�LKN�QJ=�IQAOPN=�
@A� L=?EAJPAO� DELANPAJOKO� ?KJPNKH=@KO
� ?KJňNI=@K�
IA@E=JPA�*�-���

"J� AOP=� IQAOPN=� H=� I=UKNÈ=� BQANKJ� IQFANAO� ?KJ�
QJ=� A@=@� LNKIA@EK� OECJEň?=PER=IAJPA� I=UKN� =� H=�
@A�HKO�R=NKJAO����LAO=N�@A�MQA�AJ�JQAOPNK�L=ÈO�ATEOPA�
QJ=�I=UKN�LNAR=HAJ?E=�@A�R=NKJAO�DELANPAJOKO22
�AOPA�
D=HH=VCK�AO�AOLAN=>HA�LQAO�OA�NA?KJK?A�MQA�H=O�IQFANAO�
=?Q@AJ�?KJ�I=UKN�BNA?QAJ?E=�=�H=�?KJOQHP=�IÄ@E?=�U�AH�
JÒIANK�@A�?KJOQHP=O�AJ�IQFANAO�DELANPAJO=O�PNELHE?=�=H�
JÒIANK�@A�AOP=O�L=N=�R=NKJAO1���@AI½O
�AH�LNKIA@EK�
@A�A@=@�AJ�IQFANAO�BQA�I=UKN�LNK>=>HAIAJPA�@A>E@K�
=H� =QIAJPK� @A� H=� EJ?E@AJ?E=� @A� %1�� AJ� IQFANAO�
LKOPIAJKL½QOE?=O22. 

2J=�LNKLKN?EÍJ�@A�H=�LK>H=?EÍJ�OAHA??EKJ=@=�LQA@A�
?KJOE@AN=NOA�@A�IK@AN=@K�=�=HPK�/ 3�AJ�BQJ?EÍJ�=�HKO�
OECQEAJPAO�B=?PKNAOĥ�H=�IA@E=�@A�A@=@�?AN?=J=�=�HKO����
=ËKO
�H=�LNAOAJ?E=�@A�OK>NALAOK�Q�K>AOE@=@
�H=�LNAOAJ?E=�
@A� @EOHELE@AIE=� U� AH� 0#�� �@AI½O
� H=� LNAOAJ?E=� @A� QJ�
L=PNÍJ� JK?PQNJK� L=PKHÍCE?K� AJ� =LNKTEI=@=IAJPA� H=�
IEP=@�@A�H=�IQAOPN=�AO�QJ�B=?PKN�LNA@E?PKN�@A�ARAJPKO� 3�
U�!,�23��"O�NAO=HP=JPA�AJPKJ?AO
�AJ?KJPN=N�QJ�LNKIA@EK�
@A�PEAILK�@A�AJBANIA@=@�?KNPK
�OEAJ@K�LNK>=>HAIAJPA�
OQ>AOPEI=@K�=H�PN=P=NOA�@A�QJ=�AJBANIA@=@�I=UKNIAJPA�
=OEJPKI½PE?=�U�?KJ�QJ�@E=CJÍOPE?K�P=N@ÈK��

)=� K>AOE@=@� D=� OE@K� ?KJOE@AN=@=� ?KIK� QJ=�
ALE@AIE=��
� U�AO� NA?KJK?E@=� OQ� NAH=?EÍJ�?KJ� H=�%1���
"J�AH�AOPQ@EK�Framingham�OA�K>OANRÍ�MQA�H=�-�0�U�H=�
-�!�=QIAJP=>=�@A� BKNI=�@ENA?P=�?KJ�AH� &* ��
�U�AJ�
HKO� AOPQ@EKO� -/"0 �-� OA� K>OANRÍ� MQA� AH� AT?AOK� @A�
LAOK�AO�QJ=�@A� H=O�R=NE=>HAO�=OK?E=@=O�=H�I=H�?KJPNKH�
@A�-���
�ATLHE?=>HA�LKN�AH�EJ?NAIAJPK�@A�H=�NAOEOPAJ?E=�
=� H=� EJOQHEJ=�AJ�AOPKO�L=?EAJPAO
�=QIAJP=J@K�=@AI½O�
AH� / 3���� "J� AOP=� IQAOPN=
� =� LAO=N� @A� QJ� OAOCK� @A�

EJBKNI=?EÍJ
�OA�AOPEI=�QJ������@A�K>AOKO
�OEIEH=N�=H�
@A� H=� LK>H=?EÍJ� DELANPAJO=� NALKNP=@=� LKN� QJ� AOPQ@EK�
NA=HEV=@K�AJ�"OL=Ë=�@KJ@A�OA�NALKNP=�������. 

)=� @EOHELE@AIE=� AO� ?KJOE@AN=@=� QJ� B=?PKN� @A� / 3�
U=� MQA� LNK@Q?A� @=ËK� AJ@KPAHE=H28
� ?H½OE?=IAJPA� OA�
NA?KJK?A�MQA�AH�)!)�EJ?NAIAJP=@K
�%!)�@EOIEJQE@K�
U� PNECHE?ÄNE@KO� EJ?NAIAJP=@KO
� OKJ� B=?PKNAO� @A� NEAOCK�
EJ@ALAJ@EAJPAO����"J�AOPA�AOPQ@EK�OA�NACEOPN=NKJ�@ERANO=O�
?KI>EJ=?EKJAO�@A�@EOHELE@AIE=O�L=N=�H=�I=UKNÈ=�@A�HKO�
L=?EAJPAO�@A�H=�IQAOPN=�

0A�K>OANRÍ�MQA�AH�LANňH�@A�H=�IQAOPN=�?KJOEOPÈ=�AJ�
L=?EAJPAO�?KJ�LKN?AJP=FAO�?KJOE@AN=>HAO�@A�K>AOE@=@�
U� @EOHELE@AIE=
� IKPERK� LKN� AH� ?Q=H� OA� ?=H?QHÍ� @AH�
0#� ?KJ� AH� MQA� OA� AJ?KJPNÍ� QJ� R=HKN� LNKIA@EK� @A������������
�
���Ħ�?=>A�NAO=HP=N�MQA�DQ>K�OAOCKO�L=N=�AH�?½H?QHK
�
?KIK� AH� R=HKN� @A� -�� QPEHEV=@K� Ĥ-�0� @EQNJ=� OACÒJ�
*�-��AJ�HQC=N�@A�-��?HÈJE?=

�H=�?KJOE@AN=?EÍJ�@A�
MQA�HKO�L=?EAJPAO�AN=J�JK�BQI=@KNAO�U�MQA�=HCQJKO�
L=?EAJPAO� OA� AJ?KJPN=>=J� NA?E>EAJ@K� PN=P=IEAJPK�
DELKHELAIE=JPA
� HK� ?Q=H� =HPAN=>=� AH� LANňH� HELÈ@E?K�
OQ>AOPEI=J@K�AH�0#�LNKIA@EK�

)=� %1�� AOP½� NAH=?EKJ=@=� ?KJ� H=� QPEHEV=?EÍJ� @A�
@ERANOKO� CNQLKO� B=NI=?KHÍCE?KO� �=@AI½O� @A� HKO�
=JPEDELANPAJOERKO�� ?KIK� HKO� DELKHELAIE=JPAO� U� AH�
��0
� HK�?Q=H� OA� NAŉAFÍ�AJ� H=�I=UKN�LNKLKN?EÍJ�@A�
LKHEB=NI=?E=�AJ�HKO�L=?EAJPAO�?KJ�?KIKN>EHE@=@AO�

0A�NA?KIEAJ@=�AH�QOK�@A���0�?KIK�LNARAJ?EÍJ�
LNEI=NE=� AJ� L=?EAJPAO� ?KJ� QJ� 0#� ������ ĤR=NKJAO
�
U� ����� ĤIQFANAO
��
��Ħ� OEJ� AI>=NCK
� AOPQ@EKO�
I½O� NA?EAJPAO� OQCEANAJ� MQA� OA� NAMQEANA� I=UKNAO�
EJRAOPEC=?EKJAO� =H� NAOLA?PK
� U=� MQA� AH� NEAOCK� U�
>AJAň?EK�@A�OQ�QOK�JK�OA�AJ?QAJPN=J�@APANIEJ=@KO2. 
"J� H=� I=UKNÈ=� @A� R=NKJAO� NA?E>EAJ@K� ��0
� OA�
AJ?KJPNÍ�=@A?Q=@=IAJPA�EJ@E?=@K
�=�@EBANAJ?E=�@A�
H=�LNAO?NEL?EÍJ�AJ�IQFANAO
�MQEAJAO�JK� HHAC=>=J�=H�
0#�IÈJEIK
�L=N=�AOPKO�?=OKO�OA� NAMQEANA�AH�?½H?QHK�
@A� 0#� NA=H� L=N=� LK@AN� AOP=>HA?AN� QJ=� =@A?Q=@=� H=�
EJ@E?=?EÍJ�

"J� AH� CNQLK� @A� L=?EAJPAO� ?KJ� @EOHELE@AIE=
� H=�
=PKNR=OP=PEJ=� BQA� AH� DELKHELAIE=JPA� LNAO?NEPK� ?KJ�
I=UKN� BNA?QAJ?E=
�D=HH=VCK�AOLAN=>HA� U=�MQA�AO� H=�
AOP=PEJ=� OK>NA� H=� MQA� OA� ?KJK?A� P=JPK� H=� Aň?=?E=�
?KIK�H=�OACQNE@=@�U�D=�OE@K�R=HE@=@=�LKN�AH�AOPQ@EK�
�0 ,1�))��� "H� IEOIK� AOPQ@EK� @AIKOPNÍ� MQA�
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L=?EAJPAO� @A� =HPK� NEAOCK� OA� >AJAň?E=J� @A� AOP=PEJ=O�
?KIK�LNARAJ?EÍJ�LNEI=NE=31.

)=�PAN=LE=�?KI>EJ=@=
�@A�=?QAN@K�=�H=O�CQÈ=O�@A�
DELANPAJOEÍJ
�AO�NA?KIAJ@=@=�AJ�L=?EAJPAO�@A�=HPK�
/ 3� U�K� -�� >=O=H� ��������� II%C
� OEAJ@K� AOPA�
ÒHPEIK� AH� IAFKN� EJ@E?=@KN� L=N=� OQ� LNAO?NEL?EÍJ10. 
"OPK�AO�@A>E@K�=�MQA�L=?EAJPAO�?KJ�H=O�?=N=?PANÈOPE?=O�
@AO?NEP=O�PEAJ@AJ�=�PAJAN�QJ�@EBÈ?EH�?KJPNKH�@A�H=�-��
U� BNA?QAJPAIAJPA� NAMQEANAJ� @A� H=� =OK?E=?EÍJ� @A�
B½NI=?KO� =JPEDELANPAJOERKO��  KIK� OA� IAJ?EKJÍ�
LNARE=IAJPA
� H=� PAN=LE=� ?KI>EJ=@=� LNAOAJP=� H=�
RAJP=F=� @A� PAJAN�I=UKN� LNK>=>EHE@=@� @A� HKCN=N� H=O�
IAP=O�@A�-��U�D=?ANHK�AJ�IAJKN�PEAILK��.

"H�QOK�@A�PAN=LE=�?KI>EJ=@=�AJ�H=�LK>H=?EÍJ�@A�
DELANPAJOKO� OA� @=� AJ� =HNA@A@KN� @AH� ����� OACÒJ� AH�
AOPQ@EK�-2/"32��"J�H=�IQAOPN=�AOPQ@E=@=
�H=�I=UKNÈ=�
@A�IQFANAO�NA?E>EÍ�PAN=LE=�?KI>EJ=@=
�=�@EBANAJ?E=�
@A� HKO� DKI>NAO� MQEAJAO� AJ� OQ�I=UKNÈ=� NA?E>EANKJ�
IKJKPAN=LE=��"J�CAJAN=H� OA�AJ?KJPNÍ�MQA�?AN?=�@A�
H=� IEP=@� QOÍ� PAN=LE=� ?KI>EJ=@=�� "H� AOMQAI=� I½O�
BNA?QAJPAIAJPA�QPEHEV=@K�BQA�AH�?KJBKNI=@K�LKN�@KO�
B½NI=?KO
�OACQE@K�LKN�QJK�@A�PNAO�B½NI=?KO���@AI½O
�
AH� PEAILK� @A� AJBANIA@=@� BQA� OECJEň?=PER=IAJPA�
I=UKN�U�OA�D=HHÍ�QJ�I=UKN�LKN?AJP=FA�@A�@EOHELE@AIE=�
AJ� HKO� L=?EAJPAO� ?KJ� PAN=LE=� ?KI>EJ=@=�� "OP=O�
?=N=?PANÈOPE?=O�OKJ�AOLAN=>HAO�LQAO�=�I=UKN�PEAILK�
@A�AJBANIA@=@
�A@=@�I½O�=R=JV=@=�U�I=UKN�JÒIANK�
@A� ?KIKN>EHE@=@AO
� ATEOPA� I=UKN� @Eň?QHP=@� @A�
?KJPNKH�?KJ�IKJKPAN=LE=8
�HK�MQA�D=?A�?KJRAJEAJPA�
AH�QOK�@A�QJ�AOMQAI=�?KI>EJ=@K����LAO=N�@A�AOPK
�
H=�IEP=@�@A�H=�IQAOPN=�OA�AJ?KJPN=>=�?KJPNKH=@=�?KJ�
IKJKPAN=LE=
� AJ�MQEAJAO� OA�AJ?KJPNÍ�IAJKN�A@=@
�
IAJKN� PEAILK� @A� AJBANIA@=@� U�IAJKN� LKN?AJP=FA�
@A� @EOHELE@AIE=
� OEAJ@K� PK@=O� AOP=O� @EBANAJ?E=O�
AOP=@ÈOPE?=IAJPA� OECJEň?=PER=O� AJPNA� =I>KO� CNQLKO�
@A�PAN=LE=�

)=� B=IEHE=� @A�IA@E?=IAJPKO� MQA� OA� QPEHEVÍ� ?KJ�
I=UKN�BNA?QAJ?E=�AJ�AOP=�IQAOPN=
�P=JPK�L=N=�PAN=LE=�
?KI>EJ=@=� ?KIK� L=N=� IKJKPAN=LE=
� BQANKJ� HKO�
�/��&&��)=�ňOEKL=PKHKCÈ=�@A�H=�%1��NABQANV=�MQA�AOP=�
AJBANIA@=@� NAMQEANA� AH� QOK� @A� QJ� >HKMQA=JPA� @AH�
OEOPAI=� NAJEJ=�=JCEKPAJOEJ=�=H@KOPANKJ=� Ĥ0/��
�
�
U� AH� D=HH=VCK� LNAOAJP=@K� LQA@A� @A>ANOA� =� MQA� JK�
OA� D=� @AIKOPN=@K� EJBANEKNE@=@� L=N=� LNARAJ?EÍJ� @A�
ARAJPKO� 3�K�IKNP=HE@=@�AJPNA�AOPKO�@KO�CNQLKO33
�AJ�
?=I>EK
�HKO��/��&&�PEAJAJ�?KIK�>AJAň?EKO�LNAOAJP=N�

IAJKO�ABA?PKO�=@RANOKO
�=HP=� PKHAN=>EHE@=@�U�I=UKN�
AOP=>EHE@=@�B=NI=?K@EJ½IE?=�LKN�HK�MQA�OA�LNAO?NE>AJ�
QJ=� RAV� LKN� @È=Ħ� ?=N=?PANÈOPE?=O� MQA� NABQANV=J� H=�
=@DANAJ?E=��
���� "J� AH� AOPQ@EK� 1,/+�0,)� &&� OA�
D=HHÍ�QJ�LNA@KIEJEK�@AH�QOK�@A�&" ����)=�@EBANAJ?E=�
@A� AHA??EÍJ� AJPNA� AOP=O� B=IEHE=O� LQA@A� @A>ANOA� =�
HKO� @EOPEJPKO� JERAHAO� =@MQEOEPERKO� @A� H=O� IQAOPN=O�
AOPQ@E=@=O�U=�MQA�HKO�&" ��PEAJAJ�IAJKN�?KOPK�

)KO� AOMQAI=O� @A� PAN=LE=� ?KI>EJ=@=� I½O�
QPEHEV=@KO� BQANKJĥ� �/��&&� �� % 1� OACQE@K� LKN�
�/��&&� �� % 1� ��  ���� )K� ?Q=H� ?KEJ?E@A� ?KJ� H=O�
NA?KIAJ@=?EKJAO�EJPANJ=?EKJ=HAO�OK>NA�H=�AHA??EÍJ�
@A��/��&&�AJ�?KJFQJPK�?KJ�% 1�?KIK�LNEIAN=�HÈJA=�
L=N=�L=?EAJPAO�?KJ�/ 3�AHAR=@K��� KJ�NAOLA?PK�=�H=�
% 1
�AOP½�@AIKOPN=@K�OQ�EIL=?PK�AJ�H=�IKN>EHE@=@�
U�IKNP=HE@=@�@AO@A�D=?A�R=NE=O�@Ä?=@=O����"J�?Q=JPK�
=� H=� ?KI>EJ=?EÍJ� @A� �/��&&� ?KJ�  ��Ħ� ?KJOPEPQUA�
QJ=� ?KI>EJ=?EÍJ� I½O� NA?EAJPAIAJPA� @EBQJ@E@=�
MQA� IQAOPN=� RAJP=F=O� OK>NA� H=� ?Q=H� AH� AOPQ@EK�
�  ,*-)&0%� @AIKOPNÍ� OQLANEKNE@=@� L=N=� H=�
?KI>EJ=?EÍJ�@A��/��&&���% 1�AJ�?Q=JPK�=�NA@Q??EÍJ�
@A�ARAJPKO� 3�AJ�L=?EAJPAO�?KJ�=HPK�/ 3��. A pesar 
@A� AHHK� LKOE>HAO� ATLHE?=?EKJAO� @AH� LNA@KIEJEK� @A�
LNAO?NEL?EÍJ�@A�H=�% 1�OKJ�AH�EIL=?PK�@A�H=�EJ@QOPNE=�
B=NI=?ÄQPE?=�OK>NA�OQ�@EOLKJE>EHE@=@�AJ�HKO�?AJPNKO�
=OÈ�?KIK�H=�I=UKN�=??AOE>EHE@=@�=�?KIL=N=?EÍJ�@A�
HKO� ���

"J�?Q=JPK�=� H=� PNELHA�?KI>EJ=?EÍJ
� OA� NA?KJK?A�
MQA� AOP½� NAOANR=@=� L=N=� L=?EAJPAO� AJ� MQEAJAO� JK�
OA�HKCNA�QJ=�NA@Q??EÍJ�=@A?Q=@=�@A�H=�-�
�AOPK�AO�
?KIL=PE>HA� ?KJ� AH� QOK� @A� @E?DK� AOMQAI=� AJ� AOPA�
AOPQ@EK�� "H� AOPQ@EK� 1/&+&16� @AIKOPNÍ� H=� I=UKN�
Aň?=?E=�@A�AOPKO�AOMQAI=O�PNELHAO�L=N=�AH�?KJPNKH�@A�
-��@A�@EBÈ?EH�?KJPNKH��.

)KO�LNKIA@EKO�@A�-�0�U�-�!�Ĥ@EQNJ=�U�JK?PQNJ=
�
BQANKJ� IAJKNAO� AJ� HKO� L=?EAJPAO� ?KJ� PAN=LE=�
?KI>EJ=@=Ħ�OE�>EAJ�OA�AOLAN=>=�AOPA�NAOQHP=@K�U=�MQA�
=H�QO=N�@KO�IA@E?=IAJPKO�OQO�=??EKJAO�OA�LKPAJ?E=J�
LNK@Q?EAJ@K�QJ=�I=UKN�@EOIEJQ?EÍJ�@A� H=�-�
�JK�
AOP½� @APANIEJ=@=� H=� IAP=� EJBANEKN� @A� -�
� LQAO� AJ�
L=?EAJPAO�?KJ�=HPK�/ 3�OA�EJ?NAIAJP=�H=�BNA?QAJ?E=�
@A� � 3� A� &*�� ?KJ� QJ=� -�!� @A� ?KJOQHPKNEK� ħ���
II%C��.

!AJPNK�@A�H=O�HEIEP=?EKJAO�?=>A�NA?=H?=N�MQA�AOPA�
AOPQ@EK�OA�>=O=�AJ�QJ=�IQAOPN=�LK?K�NALNAOAJP=PER=�
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ABSTRACT

Objective: 1K�@AO?NE>A�PDA�QOA�KB�?KI>EJ=PEKJ�=JPEDULANPAJOERA�PDAN=LU�EJ�=�O=ILHA�KB�?KJPNKHHA@�DULANPAJOERA�L=PEAJPO�
?KJňNIA@�>U�=I>QH=PKNU�>HKK@�LNAOOQNA�IKJEPKNEJC�Ĥ��-*
��Methods and Materials:�1DA�EJBKNI=PEKJ�S=O�?KHHA?PA@�
BNKI�IA@E?=H� NA?KN@O�KB�L=PEAJPO�KH@AN� PD=J����UA=NO�KH@
�SDK�REOEPA@� PDA�?=N@EKHKCU�LNK?A@QNAO�KBň?A� EJ�=�LNER=PA�
DKOLEP=H�KB�)EI=
�@E=CJKOA@�SEPD�?KJPNKHHA@�DECD�>HKK@�LNAOOQNA�Ĥ%�-
�@K?QIAJPA@�>U���-*�=J@�SDK�@E@�JKP�?D=JCA�
=JPEDULANPAJOERA� PDAN=LU� BKN� =P� HA=OP� KJA�IKJPD�>ABKNA� P=GEJC� PDA���-*��Results:��� O=ILHA�KB����L=PEAJPO�SEPD� =J�
=RAN=CA�=CA�KB������UA=NO�KH@�S=O�OAHA?PA@
�IKOP�KB�SDE?D�SANA�SKIAJ�Ĥ���
��� KI>EJ=PEKJ�PDAN=LU�S=O�LNAO?NE>A@�
BKN�����ĤJ���
�KB�L=PEAJPO��&J�PDA�CNKQL�KB�?KI>EJ=PEKJ�PDAN=LU�PDA�=RAN=CA�JQI>AN�KB�=JPEDULANPAJOERA�@NQCO�S=O����Ħ�
LNA@KIEJ=JP�O?DAIAO�SANAĥ�=JCEKPAJOEJ�&&�NA?ALPKN�>HK?GAN�Ĥ�/��&&
���DU@NK?DHKNKPDE=VE@A�Ĥ% 1
�EJ�����KB�?=OAO�=J@�
�/��&&���% 1���?=H?EQI�?D=JJAH�>HK?GAN�Ĥ  �
�EJ�����KB�?=OAO��Conclusions:� KI>EJ=PEKJ�PDAN=LU�S=O�LNA@KIEJ=JP�
=IKJC�BAI=HA�L=PEAJPO
�>=OA@�KJ�PDA�?KI>EJ=PEKJ�KB�PSK�=JPEDULANPAJOERA�@NQCO
�>AEJC��/��&&
�PDA�IKOP�QOA@�=CAJP�EJ�
?KI>EJ=PEKJO��
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%ECD� >HKK@� LNAOOQNA� Ĥ%�-
� EO� PDA� IKOP� BNAMQAJP�
?=N@EKR=O?QH=N�L=PDKHKCU�SEPD�CNA=PAN�EIL=?P
�>A?=QOA�
EP�?=QOAO�����KB�IKNP=HEPU�EJ�AH@ANHU�LAKLHA��EJ�)EI=1Ħ�
HEGASEOA
�EP�EO�PDA�IKOP�BNAMQAJP�=@FQOP=>HA�NEOG�B=?PKN�
EJ�?=N@EKR=O?QH=N� ARAJPO� Ĥ 3
2�� 1DA�I=EJ� PAOPO�D=RA�
?KJ?HQOERAHU� ODKSJ� PD=P� PDANA� EO� =� @ENA?P� NAH=PEKJ�
>APSAAJ�>HKK@�LNAOOQNA�HARAH�Ĥ�-
�=J@�?=N@EKR=O?QH=N�
IKN>EIKNP=HEPU3. 

&PO�LNAR=HAJ?A�EJ�-ANQ�D=O�EJ?NA=OA@�BNKI�������PK�
�����
�=??KN@EJC�PK�PDA�1,/+�0,)�&&�OPQ@U�@KJA�EJ�
�����J=PEKJSE@A���1DA�CNA=PAN�L=NP�KB�LKLQH=PEKJ�SEPD�
%�-�@KAO�JKP�D=RA�PNA=PIAJP
�KN�D=O�=J�EJ=LLNKLNE=PA�
KJA����??KN@EJC�PK�PDA�=>KRA�IAJPEKJA@�OPQ@U
�������
KB�DULANPAJOERA�LAKLHA�D=@�PNA=PIAJP
�=J@�KJHU�������
KB�PDAOA�KJAO�D=RA�>AAJ�?KJPNKHHA@�. 

 D=JCAO�KB� HEBAOPUHA�=NA�AOOAJPE=H�=J@� OPN=PACE?� EJ�
LNARAJPEKJ�=J@�PNA=PIAJP�KB�%�-���0K�PD=P
�EP�IQOP�>A�
=� ?KJOP=JP� EJ� ARANU� PDAN=LAQPE?� O?DAIA
� NAC=N@HAOO�
PDA�JAA@�KB�QOEJC�@NQCO���1DANA�=NA�LNKRA@�>AD=REKNO�
SDE?D
� >AOE@AO� NA@Q?EJC� ABBA?PERAHU� �-� HARAHO
� =HOK�
D=RA�LKOEPERA�EIL=?P�KJ�PDA�@A?NA=OA�KB� 3�ARAJPO�.

/AC=N@EJC� LD=NI=?KHKCE?=H� PDAN=LU
� PDA�
A=NHU� P=GEJC� KB� =JPEDULANPAJOERA� @NQCO� Ĥ��%�-
� EO�
NA?KIIAJ@A@�PK�LAKLHA�SEPD�HARAHO�KB�OUOPKHE?�>HKK@�
LNAOOQNA�Ĥ0�-
������II%C
�KN�@E=OPKHE?�>HKK@�LNAOOQNA�
Ĥ!�-
������II%C
�SEPD�=JU�HARAH�KB�?=N@EKR=O?QH=N�
NEOG�Ĥ 3/
�����1DA�I=EJ�>AJAňPO�KB���%�-�PDAN=LU�=NA�
@QA� PK� PDA� NA@Q?PEKJ�KB��-� =J@� =NA� EJ@ALAJ@AJP� KB�
PDA�@NQC�?DKOAJ���1DAN=LU�CK=HO�ODKQH@�>A�CN=@Q=HHU�
NA=?DA@�EJ�PDA�ňNOP�IKJPD�=BPAN�OP=NPEJC�PDA�PNA=PIAJP10. 
1DA�QOA�KB�?KI>EJ=PEKJ�PDAN=LU�?KQH@�>A�?KJOE@ANA@�=O�
=J�EJEPE=H�O?DAIA�EJ�L=PEAJPO�SEPD�>=O=H��-�OECJEň?=JPHU�
DECD�K�SEPD�DECD� 3/2.

&J� KN@AN� PK� ?H=OOEBU� DULANPAJOERA� L=PEAJPO� =O�
?KJPNKHHA@
� PDA� ?DKE?A� EO� PDA� ?HEJE?=H� IA=OQNAIAJP�
KB� �-�� &P� EO� NA?KIIAJ@A@� PK� =?DEARA� =� ?HEJE?=H�
�-� ħ������� II%C� EJ� IKOP� KB� DULANPAJOERA���������������������������������������
LKLQH=PEKJO��
�������/A?AJPHU�?KILHAIAJP=NU�IAPDK@O�
D=RA�>AAJ�NA?KIIAJ@A@�PK�RANEBU�PDA�?KJPNKH�KB�%�-Ħ�
KJA�KB� PDAOA�KJAO� EO� PDA��I>QH=PKNU�>HKK@�LNAOOQNA�
IKJEPKNEJC�Ĥ��-*

�SDE?D�D=O�PDA�=@R=JP=CA�KB�>AEJC�

?KNNAH=PA@�IKNA�LNA?EOAHU�SEPD�!,��PD=J�SEPD�?HEJE?=H�
�-�=J@�ARAJ�D=O�CNA=PAN�LNKCJKOPE?�R=HQA�KB�ARAJPO�
=J@� 3�IKNP=HEPU18-20�� &P� EO� ?KJOE@ANA@� =O� ?KJPNKHHA@�
SDAJ�D=REJC�=J�=RAN=CA�@=UPEIA�0�-�ħ����II%C�
=J@�!�-� ħ���II%C
� JECDP� 0�-� ħ����II%C� =J@�
!�-�ħ���II%C
�=J@����DKQN�0�-�ħ����II%C�=J@�
!�-�ħ���II%C21. 
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��%�-�=CAJPO�=J@�PDA�PULA�KB�?KI>EJ=PEKJO�KB�PDAOA�
KJAO�JA?AOO=NU�PK�=?DEARA�PDA�CK=HO�KB�%�-�?KJPNKH
�
=NA� JKP� =R=EH=>HA� DANAĦ� PD=P� EO� PDA� NA=OKJ� KB� PDEO�
OPQ@U
�SEPD�SDE?D�SA�LNAPAJ@�PK�@AO?NE>A�PDA���%�-�
PNA=PIAJP�I=GEJC�AILD=OEO�KJ�?KI>EJ=PEKJ�PDAN=LU�
EJ�?KJPNKHHA@�DULANPAJOERA�L=PEAJPO�

*�1"/&�)0��+!�*"1%,!0��

1DEO�EO�=�@AO?NELPERA
�K>OANR=PEKJ=H�=J@�NAPNKOLA?PERA�
OPQ@U�� � *A@E?=H� NA?KN@O� BNKI� PDA� NACEOPNU� KB� L=PEAJPO�
KB� PDA�  =N@EKHKCU� -NK?A@QNAO� ,Bň?A� EJ� PDA� Clinica 
Internacional� ��>=OA@� EJ�San Borja (Lima, Peru) were 
NAREASA@
�EJ�KN@AN�PK�I=GA�=J���-*�>APSAAJ�'=JQ=NU�
��OP
������=J@�'=JQ=NU���st
������Ĥ���IKJPDO
��&J?HQOEKJ�
?NEPANE=� SANAĥ� L=PEAJPO� =CA@� ��� KN� IKNA� UA=NO� KH@Ħ�
L=PEAJPO�@E=CJKOA@�SEPD�LNEI=NU�%�-ĥ�L=PEAJPO�SEPDKQP�
=JU� ?D=JCA� EJ� =JPEDULANPAJOERA� PNA=PIAJP� @QNEJC� PDA�
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�L=PEAJPO�
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�SEPD������KB�R=HE@�NA=@EJCO��1DA�BKHHKSEJC�
SANA�AT?HQ@A@ĥ�L=PEAJPO�SEPD�OA?KJ@=NU�%�-Ħ�LNACJ=JP�
=J@�LKOPL=NPQI�L=PEAJPOĦ�L=PEAJPO�SDK�SANA�DKOLEP=HEVA@�
EJ� PDA� H=OP� ��� @=UOĦ� L=PEAJPO� SEPD� JKJ�?KJPNKHHA@�
AJ@K?NEJKL=PDEAO
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Figure 1. Process for identifying the study population.

1.007 medical records of patients registered for taking an 
ABPM, between January 2013 and January 2014, in a private 

hospital in Lima, were reviewed

942 have an ABPM

264 were not hypertensive

318 were hypertensive de novo

65 ABPM results non-available 

285 have some exclusion criterion

678 hypertensive ones with ABPM

360 hypertensive ones with ABPM and treatment

75 INCLUDED
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Table 1. Distribution of demographic and clinical characteristics according to gender.

Age (years old)
Time of disease (months)
Weight (kilogrames) (n=66)
BMI (44)
Nº patients with BMI
Ideal weight
Overweight
Obesitya

No data available
Comorbidities
Dyslipidemia
Obesitya

Hypothyroidism
Diabetes
Other

62.5 ± 12
52 ± 46.3

69.6 ± 12.7
28.8 ± 4.8
28 (58%)
7 (15%)
11 (23%)
10 (21%)
20 (42%)

25 (52%)
11 (38%) (n = 29)

5 (10%)
3 (6%)
1 (2%)

54.2 ± 13.7
43 ± 37 
83.4 ± 9

28.4 ± 2.8
16 (59%)
1 (4%)

11 (41%)
4 (15%)
11 (41%)

18 (67%)
4 (27%)    (n = 16)

0 
1 (4%)
2 (8%)

59.5 ± 13.2
49 ± 43

74.3 ± 13.2
28.7 ± 4.2
44 (59%)
8 (11%)

22 (29%)
14 (19%)
31 (41%)

43 (57%)
15 (33%) (n = 45)

5 (7%)
4 (5%)
3 (4%)

0.01*
0.4**

<0.001*
0.7*

0.46***

0.22***
0.44***

-
NS****

Characteristics
Number (%)

Women
n=48

Men
n=27

Global
n = 75

p

*T test, **Mann-Whitney test, *** Chi-square test, **** Fisher’s exact test. BMI (body mass index). Based on the total number of patients with available BMI. (a) Based on 
patients with available BMI plus patients diagnosed with obesity without BMI available. Other: peripheral arterial disease, chronic kidney disease.
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Table 4. Distribution of demographic and clinical characteristics according to type of therapy.

Gender
Female
Male
Age (years old)
Time of disease (months)
Time of treatment (months)
Weight (kilogrames)
Overweight
Comorbidities
Dyslipidemia
Obesity
Hypothyroidism
Diabetes
Other
ABPM
Day

Night 

24h

Night-time Pattern

Systolic
Diastolic
Systolic
Diastolic
Systolic
Diastolic
Dipper
Other

20 (50%)
20 (50%)

56.2 ± 12.9
39 ± 37

4.7 [RIC: 1.6-16]
76.1 ± 12.7
13 (33%)

19 (48%)
7 (32%) (n = 22)

2 (5%)
2 (5%)
1 (3%)

120 ± 9
73 ± 6
107 ± 6
63 ± 4
116 ± 7
70 ± 5

24 (60%)
16 (40%)

28 (80%)
7 (20%) 

63.2 ± 12.6
61.5 ± 47.4

11.7 [RIC: 4.3-23.6]
72.6 ± 13.7
10 (29%)

24 (69%)
8 (35%) (n = 23)

3 (9%)
2 (6%)
2 (6%)

116 ± 8
70 ± 7
103 ± 7
60 ± 6
113 ± 7
67 ± 7

15 (43%)
20 (57%)

48
27

59.5 ± 13.2
49 ± 43 

7.2 [RIC: 1.9-19]
74.3 ± 13.2
23 (32%)

43 (57%)
15 (33%) (n = 45)

5 (7%)
4 (5%)
3 (4%)

118 ± 9
71 ± 6
105 ± 8
61 ± 5
115 ± 7
69 ± 6

39 (52%)
36 (48%)

0.007***
0.02**
0.02**

0.3**
0.29***

0.03***
0.6***

-
NS****

0.04*
0.02*
0.02*
0.02*
0.05*
0.03*

0.14***

Characteristics
Number (%)

Monotherapy
n = 40

Combination therapy
n = 35

Global
n = 75

p

*T test, ** Mann-Whitney test, *** Chi-square test, **** Fisher’s exact test. Othes: Non-dipper, Extreme Dipper, Riser.

Table 2. ABPM Values and distribution of night-time pattern by gender.

Day

Night

24h

Night-time 
pattern

Systolic 
Diastolic
Systolic 
Diastolic
Systolic 
Diastolic
Dipper
Other

117 ± 8
70 ± 7
104 ± 8
60 ± 6
113 ± 7
67 ± 6

23 (48%)
25 (52%)

120 ± 9
74 ± 6
107 ± 6
63 ± 4
117 ± 7
71 ± 5

16 (59%)
11 (41%)

118 ± 9
71 ± 6
105 ± 8
61 ± 5
115 ± 7
69 ± 6

39 (52%)
36 (48%)

0.08*
0.02*
0.2*
0.03*
0.05*
0.01*

0.35*

ABPM Women
n=48

Men
n = 27

Global
n = 75

p

*T test.
Other: Non-dipper, Extreme Dipper, Riser

Table 3. Type of therapy and number of antihypertensive drugs according to gender.

Monotherapy
Combination therapy

Antihypertensive median (average)

Total
2
3
4

Therapy

20 (42%)
28 (58%)
18 (37%)
9 (19%)
1 (2%)
2 (1.8)

Female 
n = 48 (%)

20 (74%)
7 (26%)
4 (15%)
3 (11%)

-
1 (1.4)

Male
n = 27 (%)

40 (53%)
35 (47%)
22 (30%)
12 (16%)
1 (1%)
1 (1.7)

Global
n=75 (%)

ORIGINAL ARTICLE
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Table 7. Frequency of non-antihypertensive treatment according to 
type of antihypertensive therapy.

Lipid lowering drugs
Global
Atorvastatin
Simvastatin
&LSURÀEUDWH
*HPÀEUR]LO
Ezetimibe
Antiplatelet drugs
AAS
Clopidogrel
Antidiabetic drugs
Metformina
Thyroid hormones
Levothyroxine

13 (33%)
7 (18%)
3 (7%)
1 (3%)
2 (5%)
3 (7%)

5 (13%)
-

4 (10%)

2 (5%)

14 (40%)
12 (34%)
1 (3%)
1 (3%)

-
-

10 (29%)
1 (3%)

1 (3%)

3 (9%)

27 (36%)
19 (25%)
4 (5%)
2 (3%)
2 (3%)
3 (4%)

15 (20%)
1 (1%)

5 (7%)

5  (7%)

Non-
antihypertensive
drugs 

Monotherapy
n = 40

Global 
n = 75

Combination 
therapy
n = 35

Table 5. Frequency of combinations of antihypertensive families 
prescribed matching the ABPM.

ARB-II + HCT
ARB-II + HCT + CCB
ARB-II + HCT + BB
ARB-II + CCB
ARB-II + BB
ARB-II + BB + ACEI
ACEI + BB
ACEI + HCT + BB
ARB-II + CCB + BB + S

14 (50%)
5 (18%)
2 (7%)
2 (7%)
1 (4%)
1 (4%)
1 (4%)
1 (4%)
1 (4%)

4 (57%)
1 (14%)
1 (14%)

-
-

1 (14%)
-
-
-

18 (51%)
6 (17%)
3 (9%)
2 (6%)
1 (3%)
2 (6%)
1 (3%)
1 (3%)
1 (3%)

Combinations of 
antihypertensive 
families

Female
(%)

Male
(%)

n
(%)

Angiotensin II receptor blocker (ARB), hydrochlorothiazide (HCT), 
calcium channel blocker (CCB), beta-blocker (BB), angiotensin-
converting enzyme (ACE) inhibitors, Spironolactone (S).

Table 6. Frequency of use of antihypertensive drugs by families in 
patients receiving monotherapy when applying the ABPM.

ARB-II
ACEI
BB
CCB
AA

10 (50%)
3 (15%)
3 (15%)
3 (15%)
1 (5%)

13 (65%)
4 (20%)
3 (15%)

-
-

23 (58%)
7 (18%)
6 (15%)
3 (8%)
1 (1%)

Families of 
Antihypertensive 
drugs 

Female
(%)

Male
(%)

n
(%)

Angiotensin II receptor blocker (ARB), angiotensin-converting enzyme 
(ACE) inhibitors, calcium channel blocker (CCB), beta-blocker (BB), 
alpha- agonist (AA).

Dipper Other patterns

Combination therapy Monoterapy

Figure 2. Frequency of night-time pattern by type of therapy.
Other patterns:  Non-dipper, extreme dipper, Riser
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EPO� NAH=PEKJ� SEPD� DULANPAJOEKJ� EO� NA?KCJEVA@�� � &J� PDA�
#N=IEJCD=I�OPQ@U�EP�S=O�K>OANRA@�PD=P�0�-�=J@�!�-�
EJ?NA=OA@� @ENA?PHU� SEPD� PDA� �*&��
� =J@� EJ� -/"0 �-�
OPQ@EAO� EP� S=O� K>OANRA@� PD=P� AT?AOOERA� SAECDP� EO� KJA�
KB� PDA�R=NE=>HAO�=OOK?E=PA@�SEPD�LKKN�?KJPNKH�KB��-��
�
ATLH=EJA@�>U�PDA�EJ?NA=OA�KB�EJOQHEJ�NAOEOP=J?A�EJ�PDAOA�
L=PEAJPO
�=HOK�EJ?NA=OEJC� 3/����&J�PDEO�O=ILHA
�@AOLEPA�
NALKNPEJC�=�>E=O
� EP� EO�AOPEI=PA@�����KB�K>AOA�LAKLHA
�
OEIEH=N�PK�DULANPAJOERA�LKLQH=PEKJ�NALKNPA@�>U�=�OPQ@U�
?KJ@Q?PA@�EJ�0L=EJ�SDANA�����EO�NALKNPA@��. 

!UOHELE@AIE=� EO� ?KJOE@ANA@� =�  3/� B=?PKN
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?=QOAO�AJ@KPDAHE=H�@=I=CA28
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PD=P� EJ?NA=OA@� )!)
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PNECHU?ANE@AO�=NA�EJ@ALAJ@AJP�NEOG�B=?PKNO����&J�PDEO�OPQ@U
�
R=NEKQO�?KI>EJ=PEKJO�KB�@UOHELE@AIE=O�BKN�IKOP�KB�PDA�
L=PEAJPO�EJ�PDA�O=ILHA�SANA�NA?KN@A@�

&P�S=O�K>OANRA@�PD=P�PDA�O=ILHA�LNKňHA�?KJOEOPA@�
KB�L=PEAJPO�SEPD�OECJEň?=JP�LAN?AJP=CAO�KB�K>AOEPU�=J@�
@UOHELE@AIE=���#KN�PDEO�NA=OKJ
�PDA�0#�S=O�?=H?QH=PA@
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ňJ@EJC� =J� =RAN=CA� R=HQA� KB� ������ � &P� EO� EILKNP=JP�
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=O�PDA��-�R=HQA�QOA@�Ĥ@=UPEIA�0�-�=??KN@EJC�PK�PDA�
��-*�EJ�LH=?A�KB�?HEJE?=H��-

�PDA�K>OANR=PEKJ�PD=P�
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SANA�NA?AEREJC�HELE@�HKSANEJC�PDAN=LU
�SDE?D�=HPANA@�
HELE@�LNKňHA�QJ@ANAOPEI=PEJC�PDA�=RAN=CA�0#��

%ULANPAJOEKJ� EO� NAH=PA@� PK� PDA� QOA� KB� R=NEKQO�
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1DA� QOA� KB� �0�� BKN� LNEI=NU� LNARAJPEKJ� EJ�
L=PEAJPO� SEPD� 0#� ����� ĤIAJ
� =J@� ����� ĤSKIAJ
�
EO� NA?KIIAJ@A@��
��Ħ�DKSARAN
�IKNA�NA?AJP�OPQ@EAO�
OQCCAOP� PD=P� IKNA� NAOA=N?DAO� =NA� NAMQENA@� EJ� PDEO�
NAC=N@
� OEJ?A� PDA� NEOG� =J@� >AJAňP� KB� EPO� QOA� EO� JKP�
@APANIEJA@2�� &J� IKOP� KB� I=HA� L=PEAJPO� NA?AEREJC�
�0�
� EP�S=O�LNKLANHU� EJ@E?=PA@
�QJHEGA�LNAO?NELPEKJ�
BKN�SKIAJ
�SDK�@E@�JKP�NA=?D�PDA�IEJEIQI�0#��#KN�

ORIGINAL ARTICLE

PDAOA�?=OAO�=?PQ=H�0#�?=H?QH=PEKJ�EO�NAMQENA@�EJ�KN@AN�
PK�AOP=>HEOD�=J�=LLNKLNE=PA�EJ@E?=PEKJ�

&J� PDA� CNKQL� KB� L=PEAJPO� SEPD� @UOHELE@AIE=
�
=PKNR=OP=PEJ� S=O� PDA� IKOP� ?KIIKJHU� LNAO?NE>A@�
HELE@�HKSANEJC� @NQC�� 1DEO� S=O� =J� ATLA?PA@� ňJ@EJC�
OEJ?A� ABň?=?U� =J@� O=BAPU� KB� OP=PEJ� =NA� GJKSJ� =J@�
EP� D=O� >AAJ� R=HE@=PA@� >U� PDA� �0 ,1�))�� OPQ@U��
1DA� O=IA� OPQ@U� ODKSA@� PD=P� DECD�NEOG� L=PEAJPO� =NA�
>AJAňPA@�KB�OP=PEJO�=O�LNEI=NU�LNARAJPEKJ31.

 KI>EJ=PEKJ� PDAN=LU
� =??KN@EJC� PK� CQE@AHEJAO�
BKN� DULANPAJOEKJ� EO� NA?KIIAJ@A@� EJ� L=PEAJPO� SEPD�
DECD� 3/�=J@�KN�>=O=H��-����������II%C
�>AEJC�
PDA� H=PPAN� PDA� >AOP� EJ@E?=PKN� BKN� LNAO?NELPEKJ10. This 
EO� >A?=QOA� L=PEAJPO� SEPD� OQ?D� ?D=N=?PANEOPE?O� PAJ@�
PK�D=RA�=�@EBň?QHP��-�?KJPNKH�=J@�KBPAJ�NAMQENA�PDA�
=OOK?E=PEKJ�KB�=JPEDULANPAJOERA�@NQCO���O�LNAREKQOHU�
IAJPEKJA@
�?KI>EJ=PEKJ�PDAN=LU�D=O�PDA�=@R=JP=CA�
KB�>AEJC�IKNA�HEGAHU�PK�=?DEARA��-�CK=HO�=J@�KB�@KEJC�
EP�EJ�HAOO�PEIA��.
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BKN�LNARAJPEJC� 3�ARAJPO�KN�IKNP=HEPU�>APSAAJ�PDAOA�
PSK�CNKQLO33
�%KSARAN
�>AJAňPO�KB��/�O�&&�=NA�D=REJC�
HAOO�OE@A�ABBA?PO
�DECD�PKHAN=>EHEPU�=J@�CNA=PAN�OP=>EHEPU�
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Tabla 1. Cumplimiento de las buenas prácticas de prescripción.

Sello
Firma
Forma farmacéutica
Concentración
Dosis
Frecuencia
DCI*
Letra legible
Marcado correcto
Fecha de expedición
Igual prescripción

3 919
4 418
3 854
3 013
3 548
4 203
2 821
1 503
3 497
3 497
4 378

86,95
98,03
85,51
66,85
78,72
93,25
62,59
33,35
77,59
77,59
97,14

n %

total = 4 507  
*DCI: Denominación común internacional. 
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ABSTRACT

Objective: 1DEO�OPQ@U�S=O�?KJ@Q?PA@�PK�@APANIEJA�=J@�E@AJPEBU�@Aň?EAJ?EAO�EJ�PDA�?KILHE=J?A�SEPD�CKK@�LNAO?NE>EJC�
LN=?PE?AO
�EJ�LNAO?NELPEKJO�BKN�L=PEAJPO�DKOLEP=HEVA@�EJ�PDA�Clinica Internacional
�>=OA@�EJ�)EI=��Materials and Methods: 
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� IA=OQNA@� =??KN@EJC� PK� PDA� $AJAN=H�
%A=HPD�)=S�+K�������
��NPE?HA���
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� PDA� EJOPEPQPEKJ�SKQH@�JKP�>A�MQ=HEňA@� PK�>A�
EJ?HQ@A@� EJ� PDA� *A@E?=NA� ňJ=J?EJC� LNKCN=I�� The 
Joint Commission on Accreditation of Healthcare 
Organizations� Ĥ' �%,
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>U� PDA� LDUOE?E=J
� OQNCAKJ� @AJPEOP� KN� K>OPAPNE?E=J�� &P�
=HOK� EJ?HQ@AO� PDA�?KNNA?P�S=U�KB�LNAO?NE>EJC
�SDE?D�
EJRKHRAO� LH=?EJC� @K?PKN�O� J=IA
� =@@NAOO
� LDKJA�
JQI>AN�=J@�IAI>ANODEL�JQI>AN
�=O�SAHH�=O�PDA�@=PA�
KB�EOOQA�=J@�ATLENU�KB�PDA�LNAO?NELPEKJ��1DEO
�EJ�KN@AN�PK�
I=TEIEVA�PDA�ABBA?PERAJAOO�KB�IA@E?EJAO
�IEJEIEVEJC�
NEOGO�BKN�PDA�L=PEAJP�SDK�QOAO�=�@NQC
�=J@�PK�IEJEIEVA�
?KOPO�EJ�DA=HPD�?=NA�
�.

1DA� K>FA?PERA� KB� PDEO� NAOA=N?D� EO� PK� @AIKJOPN=PA�
PDA�?KILHE=J?A�SEPD� PDA�$QE@A�KB�CKK@�LNAO?NE>EJC�
LN=?PE?A�EJ�A=?D�KB�PDA�OPQ@EA@�LNAO?NELPEKJO�

  
*�1"/&�)0��+!�*"1%,!0

!AO?NELPERA
� NAPNKOLA?PERA
� K>OANR=PEKJ=H� OPQ@U�
KB� LNAO?NELPEKJO� BKN� L=PEAJPO� DKOLEP=HEVA@� EJ� PDA�
 HEJE?=� &JPANJ=?EKJ=H
�>=OA@� EJ�)EI=
�>APSAAJ��LNEH�
=J@� 'QJA��������HH�LNAO?NELPEKJO�CERAJ�KJ� ODAAPO�KB�
LD=NI=?KHKCE?=H� ARKHQPEKJ� BKN� L=PEAJPO� EJ� KLAN=PEJC�
NKKI�SANA�AT?HQ@A@����HH�LNAO?NELPEKJO�KB�DKOLEP=HEVA@�
L=PEAJPO
� SDK� SANA� PDA� OPQ@U� LKLQH=PEKJ
� SANA�
EJ?HQ@A@�

1DA� OET� EPAIO� OAP� KQP� EJ� PDA� $QE@A� KB� CKK@�
LNAO?NE>EJC� LN=?PE?AO
� OLA?Eň?=HHU� EJ� �NPE?HAO� ���
=J@���1
�SDE?D� NABAN� PK� PDA�=LLNKLNE=PA�QOA�KB� OA=H
�
OECJ=PQNA
� EJPANJ=PEKJ=H� JKJLNKLNEAP=NU� J=IA� Ĥ&++

�
@KOA
�BNAMQAJ?U
�@KO=CA�BKNI
�?KJ?AJPN=PEKJ
�HACE>HA�
SNEPEJC�=J@�@=PA�KB�EOOQA
�SANA�ATPN=?PA@��1DAU�SANA�
?KIL=NA@� PK� PDA� EJ@E?=PKNO�QOA@� EJ� PDA�=NA=�KB�QJEP�
@KOA� =J@� EP� S=O� @APANIEJA@� PK� =@@� PSK� EJ@E?=PKNO�
IKNA
�SDE?D�SKQH@�>Aĥ�?KNNA?P�I=NGEJC�KB�@ENA?PEKJO�
LNEJPA@�KJ�PDA�LNAO?NELPEKJ�=J@�PDA�@AJKIEJ=PEKJ�KB�
LNAO?NELPEKJ�KB� PDA�LNAREKQO�@=U�� ��P� PDA� AJ@
� PDANA�
SANA�=�PKP=H�KB����EJ@E?=PKNO�PD=P�SANA�?KLEA@�EJ�P=>HAO�
BNKI�"T?AH�5-�LNKCN=I
�QOA@�PK�K>P=EJ�PDA�NAOQHPO�
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!=P=� ?KHHA?PEKJ� S=O� @KJA� I=JQ=HHU� NAREASEJC�
A=?D� LNAO?NELPEKJ� EJ@ERE@Q=HHU
� PDAJ� PDA� EJ@E?=PKNO�
SANA�ňHHA@�=J@�PDA�KJAO�=HNA=@U�?KLEA@�EJ�"T?AH�5-�
LNKCN=I�SANA�IA=OQNA@�QOEJC�=�P=>HA
�SDE?D�=HHKSA@�
QO�PK�K>P=EJ�PDA�NAOQHPO�

/"02)10

#NKI�=�PKP=H�KB��
����LNAO?NELPEKJO�ňHA@�EJ�DKOLEP=H�
LD=NI=?U
� ���� SANA� AT?HQ@A@� >A?=QOA� PDAU� SANA�
EJ�>H=JG� ĤL=PEAJPO�SDK�SANA�@AHERANA@� PK�,LAN=PEJC�
/KKI
�=J@�@E@�JKP�D=RA�=JU�LNAO?NELPEKJ��,JHU��
����
LNAO?NELPEKJO�SANA�=J=HUVA@
�SDE?D�SANA�O=ILHA@� 

!&0 200&,+

1DA�NAOQHPO�ODKSA@�PD=P�I=JU�ANNKNO�=NA�I=@A�SDAJ�
LNAO?NE>EJC
� OQ?D� =Oĥ� KIEOOEKJ� KB� PDA� &++
� KB� @NQC�
?KJ?AJPN=PEKJ�=J@�@KO=CAĦ�=J@
� PDA�IKOP� EILKNP=JP
�
LNAO?NE>EJC�@K?PKN�SNEPAO�EHHACE>HU��1DAOA�ANNKNO�?=QOA�
LNK>HAIO�PK�PDA�L=PEAJP�Ĥ@ENA?PHU�EJ�PNA=PIAJP

�=J@�PDA�
DKOLEP=H�LD=NI=?U�OANRE?A
�@AH=UEJC�PDA�@EOLAJO=PEKJ�
KB�LD=NI=?AQPE?=H�LNK@Q?PO�

�>KQP� PDA� EJ@E?=PKN� KB� KIEOOEKJ� KB� LNAO?NE>EJC�
@K?PKN�O� OECJ=PQNA
� 1KNJANK� =J@�3=H@AV
� NALKNPA@� EJ�
PDAEN�OPQ@U�������KB�JKJ?KILHE=J?AĦ�PDA�LAN?AJP=CA�
K>P=EJA@� EJ� KQN� OPQ@U� S=O� HKSAN� Ĥ��

� LNK>=>HU�
>A?=QOA� PDA�LNAO?NELPEKJO�=J=HUVA@�=NA� OQ>FA?PA@� PK�
=� @=EHU� =OOAOOIAJP� >U� PDA� =NA=� KB� QJEP� @KOA
� =J@� =�

IKJPDHU�KJA�EJ�PDA�-D=NI=?KHKCE?=H� KIIEPPAA
�SEPD�
PDA� J=IA� KB� PDA� LNAO?NE>EJC� @K?PKN� NAOLKJOE>HA� BKN�
OQ?D�B=EHQNA�EJ�KN@AN�PK�?KNNA?P�PDEO�EJ�PDA�BQPQNA�

&J�=JKPDAN�OEIEH=N�OPQ@U�SA�BKQJ@�NAOQHPO�KB�PULAO�
KB�IA@E?=PEKJ�ANNKNO� NA?KN@A@� EJ� PDA�*A@*�/5® in 
����
�SDANA� �����S=O� @APA?PA@� BKN� SNKJC� @KO=CA�
BKNI
� =J@������ BKN�SNKJC� NKQPA� KB� =@IEJEOPN=PEKJ�.
1DAOA�OPQ@EAO�=NA�=�>EP�@EOP=JP�BNKI�KQN�NAOQHPO
�OEJ?A�
PDA� LAN?AJP=CA� KB� JKJ?KILHE=J?A� K>P=EJA@� EJ� KQN�
OPQ@U� S=O� DECDAN�� 1DEO� I=U� >A� LKOOE>HA� >A?=QOA�
SDAJ�SNEPEJC�PDA�LNAO?NELPEKJ
�PDA�LNAO?NE>EJC�@K?PKN�
?KJOE@ANO�PDA�EJBKNI=PEKJ�KB�NKQPA�KB�=@IEJEOPN=PEKJ�EO�
AJKQCD��&J�LD=NI=?KPDAN=LU�PDANA�EO�=�SE@A�N=JCA�KB�
LD=NI=?U�BKNIO
�=J@�PDA�KIEOOEKJ�KB�PDAEN�NACEOPN=PEKJ�
?KQH@�CAJAN=PA�=�JQI>AN�KB�LNAO?NELPEKJ�ANNKNO8.

1KNJANK� =J@� 3=H@AV� BKQJ@� EJ� PDAEN� OPQ@U
� PD=P�
EJ� ������ KB� ?=OAO� IA@E?EJA� ?KJ?AJPN=PEKJ�Ħ� S=O�
KIEPPA@Ħ�PDEO�NAOQHP�EO�OEIEH=N�PK�PD=P�KJA�K>P=EJA@�EJ�
KQN�OPQ@U��-NAO?NE>EJC�@K?PKNO�KJHU�LQP�PDA�@KOA�EJ�PDA�
LNAO?NELPEKJ
�>QP�JKP�@NQC�?KJ?AJPN=PEKJ�

1KNJANK�=J@�3=H@AV�=HOK�NALKNPA@�PD=P�EJ������KB�
?=OAO�PDA�@KOA�KB�PDA�=?PERA�OQ>OP=J?A�S=O�KIEPPA@�. 
,QN� OPQ@U� ?KJ?HQ@A@� PD=P� ����KB� LNAO?NELPEKJO� @E@�
JKP� D=RA� OQ?D� EJBKNI=PEKJĦ� PDEO� H=NCA� @EBBANAJ?A�
>APSAAJ� PDA�NAOQHPO�KB�>KPD�OPQ@EAO�?KQH@�>A�@QA� PK�
PDA�LAN?ALPEKJ�KB�PDA�LNAO?NE>EJC�@K?PKN
�SDK�SKQH@�
?KJOE@AN�AJKQCD�PK�LQP�@NQC�?KJ?AJPN=PEKJ�SDAJ�PDEO�
EO� PDA� O=IA�=O� PDA�@KOA� PK�>A�=@IEJEOPANA@
� A�� C��ħ�
?ABPNE=TKJA� �C� ARANU� ��� DKQNO�
� EJBKNI=PEKJ�SDE?D�
KIEPO�PDA�@KOA��&J�LA@E=PNE?�L=PEAJPO�SDK�NAMQENA�HKSAN�
@KOAO�@QA�PK�PDAEN�SAECDP�=J@�=CA
�=J�ANNKN�HEGA�PDEO�KJA�
SKQH@�CAJAN=PA�OANEKQO�LNK>HAIO�KB�KRAN@KOA
�=O�OAAJ�
EJ�=�OPQ@U�NACEOPANA@�EJ�*A@*�/5®�EJ�����
�SDANA�=�
BNAMQAJ?U�KB�����KB�?=OAO�SEPD�EJ?KNNA?P�@KOA�Ħ�S=O�
@APA?PA@Ħ� =JKPDAN� OPQ@U� EO� PDA� PULAO� KB� IA@E?=PEKJ�
ANNKNO� NALKNPA@�>U� PDA�SKNGEJC�CNKQL�/QEV�U� '=N=>K�
2000�� SDANA� ���� KB� ANNKNO� SANA� NALKNPA@� SDAJ�
NACEOPANEJC�EJ?KNNA?P�@KOA��&P�=HOK�NALKNPA@�=�BNAMQAJ?U�
KB�SNKJC�=@IEJEOPN=PEKJ�KB���
�?=QOA@�AEPDAN�>U�PDA�
H=?G� KB� EJBKNI=PEKJ� KN� EJ?KNNA?P� BNAMQAJ?U� KB� @NQC�
=@IEJEOPN=PEKJ
�=??KN@EJC�PK�PDA�=?PERA�OQ>OP=J?A
�=J@�
KPDAN�B=?PKNO��1DA�H=OP�PSK�OPQ@EAO�D=RA�OEIEH=N�NAOQHPO�
PK�KQN�OPQ@U�

Table 1. Compliance with good prescribing practices.

Seal
Signature
Pharmaceutical Form
Concentration
Dose
Frequency
INN*
Legible writing
Correct marking
Date of issue
Same prescription

3,919
4,418
3,854
3,013
3,548
4,203
2,821
1,503
3,497
3,497
4,378

86.95
98.03
85.51
66.85
78.72
93.25
62.59
33.35
77.59
77.59
97.14

n %

total = 4,507  
*INN: International non-proprietary name.
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1KNJANK�=J@�3=H@AV�?KJ?HQ@A@� EJ� PDAEN� NAOA=N?D
�
PD=P� PDA� KIEOOEKJ� KB� PDA� &++�� K??QNNA@� EJ� �����KB�
?=OAO
�=�>EP�@EOP=JP�BNKI�KQN�NAOQHPO�=O�SA�CKP�=�DECDAN�
LAN?AJP=CA�

1DA� EJ@E?=PKN� KB� HACE>HA� SNEPEJC� ODKSO� =� DECDAN�
LAN?AJP=CA�EJ�JKJ�?KILHE=J?A��&P�EO�EILKNP=JP�PK�JKPA�
PD=P�EP�I=U�?=QOA�OANEKQO�ANNKNO
�PD=P�?KQH@�ARAJ�NAOQHP�
EJ�PDA�@A=PD�KB�L=PEAJP10
�=O�K??QNNA@�EJ�KQN�EJOPEPQPEKJ
�
SDANA�PDANA�S=O�=�LNAO?NELPEKJ�NA?AERA@�>U�PDA�=NA=�
KB�QJEP�@KOA
� EJ�SDE?D� EP�?KQH@�JKP�>A�@EBBANAJPE=PA@�
SDAPDAN� PDA� LNAO?NELPEKJ� S=O� ?ALD=HKPDEJ� KN�
?AB=VKHEJ�� &J� OARAN=H� OPQ@EAO� @KJA� PK� E@AJPEBU�I=FKN�
IA@E?=PEKJ�ANNKNO
� EP�S=O� BKQJ@� PD=P� HKS� NA=@=>EHEPU�
EJ�LNAO?NELPEKJO�?=QOAO�OUOPAI�B=EHQNAO� PD=P�?=J� HA=@�
PK�@A=PD�
�
�����JKPDAN�OPQ@U�NABANNEJC�PK�PDEO�EJ@E?=PKN�
EO� PD=P� KJA� @KJA� EJ� PDA� -D=NI=?U� =NA=� KB� "TPANJ=H�
 KJOQHP=PEKJ� EJ� =� DECD�?KILHATEPU� DKOLEP=H
� SDANA�
PDA�NAOQHP�EO�PD=P�������KQP�KB������KB�LNAO?NELPEKJO�
=J=HUVA@�D=@�EHHACE>HA�SNEPEJC�.

1DA�EJ@E?=PKN�KB�?KNNA?P�I=NGEJC�KB�PDA�@ENA?PEKJO�
LNEJPA@� KJ� PDA� LNAO?NELPEKJ� K>P=EJA@� =� DECDAN�
LAN?AJP=CA� KB� ?KILHE=J?A
� >QP� PDA� JKJ?KILHE=J?A�
D=@����
�SDE?D�?=J�OPEHH�HA=@�PK�EJ?NA=OA@�?KJBQOEKJ�
=P� PDA� PEIA� KB� ?KLUEJC� PDA� LNAO?NELPEKJ
� =O� SAHH� =O�
R=HE@=PEJC�EP�=J@�=@IEJEOPANEJC�PDA�@NQC�

&J�?KJ?HQOEKJ
� EP� EO�JKP�K>OANRA@� PDA�?KILHE=J?A�
SEPD� PDA� OP=J@=N@O� KB� CKK@� LNAO?NE>EJC� EJ� =� DECD�
LAN?AJP=CA�KB�LNAO?NELPEKJO��1DEO�ODKSO�PD=P� PDANA� EO�
=�LNK>HAI�PD=P�IQOP�>A�?KNNA?PA@�OEJ?A�PDA�>ACEJJEJC�
KB� PDA� =?P� KB� LNAO?NE>EJC� EJ� KN@AN� PK� LNARAJP� BQPQNA�
ANNKNO� =BBA?PEJC� PDA� L=PEAJP
� ARAJ� AJ@=JCANEJC� DEO�
DAN� DA=HPD�� &P� =HOK� CAJAN=PAO� =� LNK>HAI� PK� PDA� =NA=�
KB�%KOLEP=H� -D=NI=?U
� @AH=UEJC� PDA� @EOLAJO=PEKJ� KB�
LD=NI=?AQPE?=H�LNK@Q?PO�

� (+,4)"!$"*"+1

,QN� CN=PEPQ@A� PK� PDA�  HEJE?=� &JPANJ=?EKJ=H
� EJ�
L=NPE?QH=N�PK�PDA��NA=�KB�2JEP�!KOA
�BKN�LNKRE@EJC�QO�
=HH�PDA�PKKHO�PK�BQHHU�@ARAHKL�KQN�NAOA=N?D�LNKFA?P�=J@�
=HHKS�QO�PK�?KJPEJQA�PDA�LNKCNAOO�KB�O?EAJ?A� 
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1DA�=QPDKNO� NALKNP�JK�?KJŉE?P�KB� EJPANAOP� NAC=N@EJC�

PDEO�I=JQO?NELP�

REFERENCES 

1. Ministerio de Salud. Manual de buenas prácticas de prescripción. 
Ministerio de Salud. Lima: Dirección General de Medicamentos 
Insumos y Drogas MINSA; 2005. 

2. Organización Mundial de la Salud. Guía de la buena prescripción. 
Programa de acción sobre medicamentos esenciales. Ginebra: 
OMS; 1994.

3. Organización Panamericana de Salud. Manual de Selección de 
Medicamentos Esenciales. Lima: Editorial SINCO; 2010.

4. Martínez J. Errores en la prescripción. En: Lacasa C, Humet C, 
Cot R, editores. Errores de medicación. Prevención, diagnóstico y 
tratamiento. Barcelona: EASO-242 SL; 2011. p. 197-204.

5. Tornero E, Valdez F. Evaluación del Cumplimiento de Buenas 
Prácticas de Prescripción en Recetas Atendidas en Farmacia 
de Consulta Externa del Hospital Nacional Guillermo Almenara 
Irigoyen de los meses de noviembre del 2010 a abril 2011. Tesis 
para obtener el título de Químico farmacéutico. 2012. Universidad 
Norbert Wiener. Lima. Perú.

6. Otero MJ, Martín R, Robles D, Codina C. Errores de medicación. 
En: Bonal Falgas J, Domínguez-Gil H, Gamundi Planas MC, 
editores. Farmacia Hospitalaria. Madrid: SCM SL (Doyma); 2002. 
p. 713-47. 

7. United States Pharmacopeia. Summary of the 1999 information 
submitted to MedMARxSM, a national databa-se for hospital 
medication error reporting.

��� %DWHV�.��%HGG\�'��:KLULVN\�&��0XUSK\�0��2·0DKRQ\�-%��0HDO\�
K. Determining the frequency of prescription errors in an Irish 
hospital. Ir J  Med Sci. 2010;179:29-34.

9. Otero MJ, Castaño B, Pérez M, Codina C, Tamés MJ, Sánchez 
-��$FWXDOL]DFLyQ�GH�OD�FODVLÀFDFLyQ�GH�HUURUHV�GH�PHGLFDFLyQ�GHO�
grupo Ruíz-Jarabo 2000. Farm Hosp. 2008;32:38-52.

10. Velo G, Minuz P. Medication errors: prescribing faults and 
prescription errors. Br J Clin Pharmacol. 2009;67:624–8.

Correspondence:
#HKN�+=J?U�*ANEJK�
0ANRE?EK�@A�#=NI=?E=
 HÈJE?=�&JPANJ=?EKJ=H
�RAJE@=�$=N?EH=OK�@A�H=�3AC=������
)EI=
�-ANÒ�
-DKJAĥ�Ĥ���
��������
"�I=EHĥ�!KOEO2JEP=NE=0)&Ĩ?EJPANJ=?EKJ=H�?KI�LA



Interciencia  2014;5(1):35-40 Diabetes y tuberculosis 35

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

Nacional Daniel Alcides Carrión durante el 
periodo 2010-2012

 UJPDE=�*AJ@KV=�)AÍJ�
�

RESUMEN

Objetivos:�!APANIEJ=N�H=�=OK?E=?EÍJ�AJPNA�@E=>APAO�IAHHEPQO�PELK���Ĥ!*�
�I=H�?KJPNKH=@=�U�H=�NAOEOPAJ?E=�=�B½NI=?KO�
=JPEPQ>AN?QHKOKO��Materiales y Métodos: 0A� NA=HEVÍ� QJ� AOPQ@EK� K>OANR=?EKJ=H
� NAPNKOLA?PERK
� @KJ@A� OA� AOPQ@EÍ� QJ�
CNQLK�@A�L=?EAJPAO�?KJ�@E=CJÍOPE?K�@A�PQ>AN?QHKOEO
�@QN=JPA�AH�LANEK@K������������0A�OAHA??EKJÍ�=�HKO�L=?EAJPAO�?KJ�
@E=CJÍOPE?K�@A�!*�
�EJRAOPEC½J@KOA�OQ�JERAH�@A�?KJPNKH�CHE?ÄIE?K�ĤDAIKCHK>EJ=�CHE?KOEH=@=

�=OÈ�?KIK�OQO�LNQA>=O�@A�
OAJOE>EHE@=@�=�IA@E?=IAJPKO�L=N=�H=�PQ>AN?QHKOEO��Resultados:�0A�NAREOÍ�QJ�PKP=H�@A�������DEOPKNE=O�?HÈJE?=O�@A�L=?EAJPAO�
?KJ�@E=CJÍOPE?K�@A� PQ>AN?QHKOEO�LQHIKJ=N� Ĥ?=OKO�JQARKO�JQJ?=� PN=P=@KO

�@A� HKO�?Q=HAO���� Ĥ�
���
� PAJÈ=J�=� H=�RAV�AH�
@E=CJÍOPE?K�@A�!*�
�AH���
����ĤJ�����
�LNAOAJP=>=�QJ�I=H�?KJPNKH�CHE?ÄIE?K���OEIEOIK
�AH���
����ĤJ�����
�LNAOAJP=>=�
NAOEOPAJ?E=�=�QJK�K�I½O�B½NI=?KO�=JPEPQ>AN?QHKOKO��)=�=OK?E=?EÍJ�AOP=@ÈOPE?=�Ĥ?DE�?Q=@N=@K
�AJPNA�H=O�R=NE=>HAO�!*��I=H�
?KJPNKH=@=�U�PQ>AN?QHKOEO�NAOEOPAJPA
�JKO�@EK�QJ�NAOQHP=@K�@A�-����
�����Conclusiones:�+K�OA�AJ?KJPNÍ�=OK?E=?EÍJ�AJPNA�
AH�I=H�?KJPNKH�CHE?ÄIE?K�AJ�HKO�L=?EAJPAO�?KJ�!*��U�AH�@AO=NNKHHK�@A�PQ>AN?QHKOEO�NAOEOPAJPA�=�@NKC=O�=JPEPQ>AN?QHKO=O�

Palabras clave: !E=>APAO�IAHHEPQO��!NKCKNNAOEOPAJ?E=��1Q>AN?QHKOEO�LQHIKJ=N�

���#=?QHP=@�@A�*A@E?EJ=��2JERANOE@=@�+=?EKJ=H�*=UKN�@A�0=J�*=N?KO��)EI=
�-ANÒ�
���0ANRE?EK�@A�+AQIKHKCÈ=��%KOLEP=H�!=JEAH��H?E@AO� =NNEÍJ�� =HH=K
�-ANÒ�

Cómo citar el artículo:Mendoza C. Diabetes mellitus mal controlada como factor de riesgo para tuberculosis resistente en el Hospital Nacional Daniel Alcides Carrión 
durante el periodo 2010-2012. Interciencia RCCI. 2014;5(1):35-40.
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&+1/,!2  &³+

)=� 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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?ÄHQH=O�@A�O=JCNA�LANEBÄNE?=�@A�L=?EAJPAO�?KJ�!*��
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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��

Key words: !E=>APAO�IAHHEPQO��!NQC�/AOEOP=J?A��-QHIKJ=NU�PQ>AN?QHKOEO�

How to cite the article: Mendoza C. Poorly controlled Diabetes mellitus as a risk factor for resistant tuberculosis in the National Hospital Daniel Alcides Carrion, during 
the period 2010-2012. Interciencia RCCI. 2014;5(1):41-46.



Interciencia  2014;5(1):41-46C. Mendoza42

&+1/,!2 1&,+

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�
!*�22�� ,J� PDA� KPDAN� D=J@
� NAC=N@EJC� ?HEJE?=H�
I=JEBAOP=PEKJO� EJ� L=PEAJPO� SEPD� 1��!*�
� OKIA�
NALKNPO�OQCCAOP�PDANA�EO�IKNA�OARANA�OUILPKI=PKHKCU�
EJ�PDAOA�L=PEAJPO
�A�C�
�EJ�PDA�OPQ@U�>U�/AOPNALK��&�AP�
=H� EP�S=O� K>OANRA@� PD=P� L=PEAJPO�SEPD� 1��!*��D=@�
IKNA� OARANA� OUILPKIO� OQ?D�=O� ?KQCD
�DAIKLPUOEO�
=J@� BARAN
�=O�SAHH�=O�CNA=PAN�JQI>AN�KB�?=REP=PEKJO�
EJ� ?DAOP� 5�N=U
� NAC=N@EJC� L=PEAJPO� SEPDKQP� !*����
%KSARAN
� PDANA� EO� ?KJPNKRANOU� =>KQP� PDEO� =OLA?P
�
OEJ?A� EJ�KPDAN� OPQ@U� PDANA�S=O�JK�@EBBANAJ?A� EJ�1��
OARANEPU
� =O� EP� S=O� K>OANRA@� EJ� PDA� OPQ@U� I=@A� EJ�
&J@KJAOE=�>U��HEOF=D>=J=���AP�=H
�SDANA�EP�EO�NALKNPA@�
PD=P� L=PEAJPO�SEPD� 1��!*��=NA�IKNA� OUILPKI=PE?
�
>QP� >=?PANEKHKCE?=H� =J@� N=@EKHKCE?=H� OPQ@EAO� @K�
JKP� ODKS� CNA=PAN� OARANEPU� KB� PDA� @EOA=OA� NAC=N@EJC�
L=PEAJPO� SEPD� 1�� SEPDKQP� !*�23�� �O� B=N� =O� PDA�
ABBA?PERAJAOO�KB�PDA�=JPE�PQ>AN?QHKOEO�PNA=PIAJP
�PDANA�
=NA�OPQ@EAO�SEPD�ARE@AJ?AO�KB�HAOOAN�ABň?EAJ?U�EJ�=JPE�
PQ>AN?QHKOEO�PNA=PIAJP�BKN�L=PEAJPO�SEPD�!*����,PDAN�
=QPDKNO�BKQJ@�PD=P�HARAHO�KB�NEB=ILE?EJ�EJ�OANQI�=NA�
NA@Q?A@�EJ�L=PEAJPO�SEPD�!*��1�
�=J@�EJ�PDA�O=IA�
OPQ@U� LD=NI=?KGEJAPE?� EJ� L=PEAJPO� SEPD� 1�
� >KPD�
SEPD�=J@�SEPDKQP�!*�
�S=O�NAOA=N?DA@��1DA�NAOQHPO�
ODKSA@�PD=P�PDA�NA@Q?A@�LH=OI=�HARAHO�KB�NEB=ILE?EJ�
EJ� L=PEAJP� SEPD� 1��!*�� SANA� JKP� @QA� PK� PDA� QOA�
KB� DULKCHU?AIE=JP� @NQCO� OQ?D� =O� CHE>AJ?H=IE@A
�
>QP� PDAU� SANA� ?KNNAH=PA@� PK� CNA=PAN� >K@U� SAECDP�
=J@�DULKCHU?AIE=� EJ� L=PEAJPO�SEPD�1��!*��� � 1DEO�
EJBKNI=PEKJ� OQCCAOPO� PDA� JAA@� KB� PDA� =LLNKLNE=PA�
IK@Eň?=PEKJ�KB� @NQC�@KO=CA� EJ�K>AOA�L=PEAJPO� =J@�
PDA�=@AMQ=PA�CHU?AIE?�?KJPNKH��.

&J� ?KJ?HQOEKJ
� =J@� =??KN@EJC� PK� PDA� NAOQHPO
�
!*��>U�EPOAHB�EO�=�NEOG�B=?PKN�BKN�@NQC�NAOEOP=J?A�1�
�
EJ@ALAJ@AJPHU� KB� PDA� =@AMQ=PA� CHU?AIE?� ?KJPNKH���
1DANABKNA
� LNEI=NU� LNARAJPEKJ� KB� PDEO� @EOA=OA� EO�
NA?KIIAJ@A@
� EILNKREJC� LAKLHA�O� HEBA� OPUHAO� SEPD�
CN=PAN� OQO?ALPE>EHEPU� PK� @ARAHKL� PDEO� IAP=>KHE?�
L=PDKHKCU�� �� OUOPAI=PE?� O?NAAJEJC� KB� !*�� EO�
OQCCAOPA@�EJ�=HH�L=PEAJPO�SEPD�1���
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Permeabilidad intestinal mediante la prueba de manitol y 
lactulosa por cromatografía ¿el incremento de la permeabilidad 
intestinal es un posible factor desencadenante de un grupo de 
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RESUMEN

"J�AOPA�=NPÈ?QHK�OA�NAREO=�H=�ňOEKHKCÈ=�@A�H=�LANIA=>EHE@=@�EJPAOPEJ=H
�H=�AOPNQ?PQN=�PEOQH=N�U�IKHA?QH=N�@A�HKO�?KILKJAJPAO�
>EKHÍCE?KO� EJRKHQ?N=@KO�AJ�AH�L=OK�@A�OQOP=J?E=O�AJ�AH� EJPAOPEJK�@AHC=@K
�NQP=O�U� BKNI=O�@A�PN=JOLKNPA��0A�NA=HEV=�
QJ=�@AO?NEL?EÍJ�@A� HKO�=VÒ?=NAO�QPEHEV=@KO�AJ� H=�IA@E?EÍJ� ĤPAOP
�@A�LANIA=>EHE@=@� EJPAOPEJ=H�U�OQO�?=N=?PANÈOPE?=O
�
@AP=HH=J@K�?Q½HAO�OKJ�HKO�B=?PKNAO�MQA�LQA@AJ�EJŉQEN�AJ�AH�PN=JOLKNPA
�=HPAN½J@KHK��"J�AOP=�NAREOEÍJ�OA�AH=>KN=�QJ=�
HEOP=�@A�H=O�AJBANIA@=@AO�K�AJPE@=@AO�AJ�H=O�MQA�ATEOPA�QJ=�=HPAN=?EÍJ�@A�H=�LANIA=>EHE@=@�EJPAOPEJ=H
�LNKLKJEAJ@K�
QJ=� OANEA� @A� B=?PKNAO� @APANIEJ=JPAO� U� LNA@EOLKJAJPAO� MQA�LK@NÈ=J� ATLHE?=NH=�� "H� PAOP� @A� LANIA=>EHE@=@� EJPAOPEJ=H�
?KJOPEPQUA�QJ=�DANN=IEAJP=�@A�IQU�R=HEKO=�QPEHE@=@�U�=>NA�QJ�CN=J�?=ILK�@A�LKOE>EHE@=@AO�L=N=�AH�AOPQ@EK�@A�H=�
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�
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Bases biológicas de la prueba de permeabilidad 
intestinal
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@A�H=�LANIA=>EHE@=@�EJPAOPEJ=H�

¦*}TV�TLKPY�SH�WLYTLHIPSPKHK�PU[LZ[PUHS&�
"O� LKOE>HA� IA@EN� H=� LANIA=>EHE@=@� EJPAOPEJ=H�
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Figura 1. El transporte de moléculas a través del epitelio intestinal ocurre a través de dos rutas principales: la transcelular y la 
paracelular. El transporte de solutos por la vía transcelular es mediado por proteínas como transportadores y canales. El transporte 
por la vía paracelular, ocurre por la difusión de moléculas a través de los espacios entre células del epitelio intestinal, y no requiere de 
proteínas transportadoras.
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Figura 2. Mucosa intestinal.
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Alergia a alimentos y asma
0A� D=� LKOPQH=@K� MQA� H=� LANIA=>EHE@=@� EJPAOPEJ=H�
=QIAJP=@=
�EJ?NAIAJP=NÈ=�AH�PN=JOLKNPA�@A�=JPÈCAJKO�
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� HK�MQA� HHAR=NÈ=�=H�@AO=NNKHHK�
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Enfermedad celiaca
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LNA?A@A�=� NA?=È@=O�@A� H=�AJBANIA@=@�@A� NKDJ
�U�
LQA@A�OAN�QJ�>QAJ�EJ@E?=@KN�AJ�H=�B=OA�OQ>?HÈJE?=10. 
0A�LKOPQH=�MQA�H=�LANIA=>EHE@=@�EJPAOPEJ=H�LNA?A@A�=�
HKO�?=I>EKO�EJŉ=I=PKNEKO�?NÍJE?KO11
�KPNKO�AOPQ@EKO�
IQAOPN=J� MQA� AH� EJ?NAIAJPK� @A� H=� LANIA=>EHE@=@�
AJ� L=?EAJPAO� ?KJ� AJBANIA@=@� @A�  NKDJ12
� AOP½�
=OK?E=@=� =� =HPKO� JERAHAO� @A� =JPE?QANLKO� ?KJPN=� AH�
B=?PKN� AOPEIQH=JPA� @A� ?KHKJE=O� @A� CN=JQHK?EPKO� U�
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Figura 3. Estructuras químicas de manitol y lactulosa.
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Tabla 1. Factores que afectan la excreción de una sonda en la prueba 
de permeabilidad intestinal.

Lugar
Premucoso

Permeabilidad 
intestinal

Disposición

Análisis

Factores 
Ingestión incompleta de la solución para el test
Vómitos
Alteración de la velocidad del vaciado gástrico
Degradación intestinal 
Dilución por secreción
Tránsito intestinal
Área de la mucosa
Permeabilidad de la mucosa
Distribución sistémica
Metabolismo
Aclaramiento renal
Colección de orina
Preservación de la muestra
Medición
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AJO=UKO�?HÈJE?KO�@A�AOP=�AJBANIA@=@�13 

Diabetes mellitus tipo 1
0A� D=� AJ?KJPN=@K� MQA� AH� EJ?NAIAJPK� @A� H=�
LANIA=>EHE@=@� EJPAOPEJ=H� LNA?A@A� H=� =L=NE?EÍJ�
?HÈJE?=� @A� H=� @E=>APAO� IAHHEPQO� PELK� ���. Se ha 
LKOPQH=@K�MQA�AOPA�EJ?NAIAJPK�AJ�H=�LANIA=>EHE@=@
�
LANIEPENÈ=� AH� L=O=FA� @A� =JPÈCAJKO� MQA� OANÈ=J� HKO�
@AOAJ?=@AJ=JPAO�@A� H=� NAOLQAOP=� =QPKEJIQJA�MQA�
?KJ@Q?A�=�AOP=�AJBANIA@=@��.

Psoriasis
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PN=P=IEAJPKO� JQPNE?EKJ=HAO� IAFKN=J� AH� ÈJ@E?A� @A�
?=OKO� @A� LOKNE=OEO� =OÈ� ?KIK� H=� LANIA=>EHE@=@�
EJPAOPEJ=H18.

Fibromialgia
0A� D=� AJ?KJPN=@K� QJ� EJ?NAIAJPK� OECJEň?=PERK�
@A� H=� LANIA=>EHE@=@� EJPAOPEJ=H� AJ� L=?EAJPAO�
?KJ� ň>NKIE=HCE=� U� OÈJ@NKIA� @A� @KHKN� NACEKJ=H�
?KILHAFK����!A� H=�IEOI=�I=JAN=� OA� LKOPQH=� =MQÈ�
MQA�AH�L=O=FA�@A�IQ?D=O�OQOP=J?E=O�LKN�AH�EJPAOPEJK
�
@AOAJ?=@AJ=NÈ=�AOPA�PELK�@A�LNK>HAI=O�

Esteatosis hepática no alcohólica
"J�QJ=�EJRAOPEC=?EÍJ�NA=HEV=@=�LKN� H=�2JERANOE@=@�
@A�%KDAJDAEI�Ĥ�HAI=JE=

�OA�AJ?KJPNÍ�MQA�P=JPK�H=�
LANIA=>EHE@=@�EJPAOPEJ=H
�?KIK�H=�OÈJPAOEO�AJ@ÍCAJ=�
@A� =H?KDKH� U� HKO� JERAHAO� @A� AJ@KPKTEJ=O
� AOP=>=J�
I=N?=@=IAJPA� =HPAN=@KO� AJ� HKO� L=?EAJPAO� ?KJ�
AOPA=PKOEO�DAL½PE?=�JK�=H?KDÍHE?=20��0A�LKOPQH=�MQA�
H=� LANIA=>EHE@=@� EJPAOPEJ=H� =HPAN=@=� LK@NÈ=� FQC=N�
QJ� NKH� EILKNP=JPA� AJ� H=� L=PKCÄJAOEO� @AH� @ALÍOEPK�
CN=OK� AJ�AH� DÈC=@K21
� U� AOP=NÈ=� NAH=?EKJ=@=�?KJ� H=�
OARANE@=@�@A�H=�AJBANIA@=22 .

Enteritis posinfecciosa 
"J�QJ�AOPQ@EK�NA=HEV=@K�AJ�AH�%KOLEP=H�@A�+KPPEJCD=I�
Ĥ/AEJK� 2JE@K

� ?KJ� L=?EAJPAO� MQA� D=>È=J� PAJE@K�
QJ� ?Q=@NK� =CQ@K�@A� AJPANEPEO� LKN� =ILUHK>=?PAN
�
OA� AJ?KJPN=NKJ� ?=I>EKO� =� H=O� LK?=O� OAI=J=O
�
P=HAO� ?KIK� AH� EJ?NAIAJPK� @A� ?ÄHQH=O� AJ@K?NEJ=O
�
@A� HEJBK?EPKO� 1� U� =QIAJPK� @A� H=� LANIA=>EHE@=@�
EJPAOPEJ=H�� "OP=O� =HPAN=?EKJAO� LANOEOPEANKJ� LKN� I½O�
@A�QJ�=ËK23.

Cirrosis 
0A� LKOPQH=� MQA� H=� =HPAN=?EÍJ� AJ� H=� LANIA=>EHE@=@�
EJPAOPEJ=H� LQA@A� FQC=N� QJ� NKH� EILKNP=JPA� AJ� H=�
L=PKCÄJAOEO� @AH� EJE?EK� U� H=� LNKCNAOEÍJ� @A� H=�
AJBANIA@=@� DAL½PE?=� ?NÍJE?=�� 0A� D=J� AJ?KJPN=@K�
=HPKO�JERAHAO�@A�?EPKMQEJ=O�LNKEJŉ=I=PKNE=O�ĤB=?PKN�
@A�JA?NKOEO�PQIKN=H�=HB=
�EJPANHAQMQEJ=��
�JEPNEPKO�U�
O�JEPNKOKPDEKH�PKP=H
�AJ�HKO�L=?EAJPAO�?KJ�EJ?NAIAJPK�
@A�H=�LANIA=>EHE@=@�EJPAOPEJ=H��.

Colitis ulcerativa 
"J� L=?EAJPAO� ?KJ� ?KHEPEO� QH?AN=PER=� ?KJ� NAIEOEÍJ�
?HÈJE?=� OA� D=� AJ?KJPN=@K� QJ� EJ?NAIAJPK� AJ� H=�
LANIA=>EHE@=@�AJ�AH�EJPAOPEJK�@AHC=@K
�LANK�JK�AJ�
AH� � ?KHÍJ
� OA� AJ?KJPNÍ� P=I>EÄJ� EJ?NAIAJPK� @A� H=�
LANIA=>EHE@=@�AJ�OQO�B=IEHE=NAO�O=JKO
�LANK�JK�AJ�
OQO�?ÍJUQCAO
�HK�?Q=H�OQCEANA�MQA�OA�PN=P=NÈ=�@A�QJ�
@ABA?PK�CAJÄPE?=IAJPA�@APANIEJ=@K��.

Parkinson 
"J�QJ�AOPQ@EK�NA=HEV=@K�AJ�H=�2JERANOEPU�KB� =HC=NU�
Ĥ =J=@½

�OA�AJ?KJPNÍ�MQA�QJ�LNKLKN?EÍJ�OECJEň?=PER=�
@A� L=?EAJPAO� ?KJ� AJBANIA@=@� @A� -=NGEJOKJ
� ?KJ�
IÈJEIKO� OÈJPKI=O� C=OPNKEJPAOPEJ=HAO
� PAJÈ=J� QJ�
EJ?NAIAJPK�AJ�H=�LANIA=>EHE@=@�EJPAOPEJ=H���

Tabla 2. Permeabilidad intestinal, factores determinantes, y 
consecuencias.

Sobrecrecimiento bacteriano
,QFUHPHQWR�GH�OD�UHODFLyQ�HQWUH�DQDHURELRV�\�ÁRUD�QRUPDO
Parasitosis intestinal, giardidiasis, blastocistosis 
Alteración de la motilidad intestinal
,QÀOWUDFLyQ�OLQIRFLWDULD�LQWHVWLQDO��7�FHOO�
Repuesta inmune del hospedero (IL-18)
3URPRFLyQ�GH�OD�UHVSXHVWD�LQÁDPDWRULD�HQ�HO�LQWHVWLQR��,/����
Daño de la zonula occludens, occludin, claudin
Alteración de la microbiota, fenotipo, microbiome, 
metagenome, y metabolome.

Factores determinantes y predisponentes

Consecuencias

Enfermedades relacionadas (alergia a alimentos, 
enfermedad celiaca, enfermedad de Crohn, diabetes 
PHOOLWXV�WLSR����SVRULDVLV��ÀEURPLDOJLD��HQWHULWLV��FLUURVLV��
colitis ulcerativa, enfermedad de Parkinson, obesidad, 
autismo, asma, esteatosis hepática no alcohólica y enteritis 
posinfecciosa).
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Obesidad
"H�EJ?NAIAJPK�@A�H=�LANIA=>EHE@=@�EJPAOPEJ=H
�=HPAN=?EÍJ�
@A� H=�IE?NK>EKP=� EJPAOPEJ=H� U� AJ@KPKTAIE=�IAP=>ÍHE?=�
FQC=NÈ=J�QJ�NKH�AJ�@AO=NNKHHK�@A�K>AOE@=@�U�AOPA=PKOEO�
DAL½PE?=�JK�=H?KDÍHE?=��.

Autismo
&J?NAIAJPK�@A�H=�LANIA=>EHE@=@�EJPAOPEJ=H�AJ�JEËKO�
?KJ�AOP=�=HPAN=?EÍJ28
�@A�ECQ=H�I=JAN=�OA�AOLA?QH=�
MQA�H=�=HPAN=?EÍJ�AJ�AOP=�NACEÍJ
�LQA@A�NALNAOAJP=N�
QJ�LKOE>HA�IA?=JEOIK�L=N=�AH�L=O=FA�EJ?NAIAJP=@K�
�=� PN=RÄO� @A� H=� IQ?KO=� EJPAOPEJ=H�� @A� LÄLPE@KO�
@ANER=@KO� @A� HKO� =HEIAJPKO
� ?KJ� OQ>OA?QAJPAO�
=JKNI=HE@=@AO�@A�?KJ@Q?P=��.

El test
"H�PAOP�@A�LANIA=>EHE@=@�EJPAOPEJ=H�?KJ�=VÒ?=NAO
�AO�
AH�@A�I½O�R=HKN�AJ�O?NAAJEJC�L=N=�@APA?P=N�@=ËK�@A�
H=�IQ?KO=�@AH�EJPAOPEJK�@AHC=@K��"OPA�LNK?A@EIEAJPK�
AO� NA=HEV=@K� IA@E=JPA� H=� =@IEJEOPN=?EÍJ� KN=H� @A�
@KO�=VÒ?=NAO�@A�@EBANAJPA�P=I=ËK�IKHA?QH=N�U�?KJ�
@EBANAJPAO�NQP=O�@A�=>OKN?EÍJ
��MQA�LKOPANEKNIAJPA�
OKJ�IA@E@=O�AJ�H=�AT?NA?EÍJ�QNEJ=NE=��"J�@AOÍN@AJAO�
@AH�EJPAOPEJK�@AHC=@K
�H=�LANIA=>EHE@=@�PN=JO?AHQH=N�
PEAJ@A�=�@EOIEJQEN
�NAŉAF=J@K�QJ=�@EOIEJQ?EÍJ�@AH�

Tabla 3. Metodología usada en cromatografía.

Enfermedad de Crohn (n = 31)
Enfermedad celiaca (n = 22)
Controles sanos (n = 15)

Enfermedad de Crohn (n = 8)
Enfermedad celiaca (n = 5)
Niños sanos (n = 31)
Concentración de manitol en 
ÁXLGRV�ELROyJLFRV�

Niños sanos (n = 28)
Niños con enteropatía por 
gluten (n = 28) 

Enteritis aguda por 
Campylobacter (n = 21)
Controles (n = 12)

Vilela EG. 200832

Pearson AD. 198233

Laker MF. 198034

Celli M. 199535

Spiller RC. 200025

Cromatografía líquida de alto desempeño HPLC (por High-performance 
liquid chromatography) usando el sistema Shimadzu® (Japan), el cual 
consiste en una bomba de inyección, auto inyector, un controlador 
integrado con un software para la interpretación de los resultados y un 
detector del índice refractario.
Cromatografía gas-líquida, columna de manitol (temperatura 205°C) y 
columna de lactulosa (temperatura 265°C). 

Cromatografía de gas (Pye 104 Series 64, Pye Unicam, Cambridge, 
England), equipado con detectores de ionización por llama, puertos 
inyectores de calor, y detectores. Columnas de cromatografía: OV-1 y 
OV-17.
Comatografía de gas (modelo 5890 A), integrador (modelo 3390 A), y 
FROXPQD��+3������P�������PP�\�HVSHVRU�GH�OD�SHOtFXOD�GH������ѥP��WRGRV�
de Hewlett-Packard, Palo Alto, CA. Detector operado por ionización de 
ÁDPD��7HPSHUDWXUDV��FROXPQD�����������&�����&�PLQ���LQ\HFWRU�������&��
detector, 270ºC. El conductor de gas fue nitrógeno (5 ml/min).
Lactulosa y manitol por cromatografía líquida de alto desempeño. 
Realizado por columna intercambiadora de aniones Hamilton RCX-10.

CampoEstudio Método

JÒIANK�@A�?ÄHQH=O�@A� H=�IQ?KO=
�IEAJPN=O�MQA� H=�
LANIA=>EHE@=@�L=N=?AHQH=N�PEAJ@A�=�EJ?NAIAJP=NOA
�
NAŉAF=J@K�QJ�@=ËK�@A�H=O�QJEKJAO�AOPNA?D=O��

"H� ?=I>EK� @A� HKO� @KO� PELKO� @A� LANIA=>EHE@=@�
EJPAOPEJ=H� AJ� @ENA??EKJAO� ?KJPN=NE=O
� ?Q=J@K�
K?QNNA�=HCQJ=� BKNI=�@A�=HPAN=?EÍJ� EJPAOPEJ=H
�AO� H=�
N=VÍJ�MQA� BQJ@=IAJP=�AH�QOK�@A� H=� NAH=?EÍJ�AJPNA�
H=?PQHKO=�U�I=JEPKH�Ĥ)�*
�AJ�KNEJ=
�L=N=�LNKLÍOEPKO�
@A� EJRAOPEC=?EÍJ�� "OP=� =LNKTEI=?EÍJ� AOP½� >=O=@=�
AJ� H=� =OQJ?EÍJ� @A� MQA� HKO� @KO� =VÒ?=NAO� PEAJAJ�
@EBANAJ?E=O� AJ� AH� PN½JOEPK� EJPAOPEJ=H
� U� AT?NA?EÍJ�
QNEJ=NE=�� )=� ?NKI=PKCN=BÈ=� PEAJA� H=� ?=L=?E@=@� @A�
IA@EN�ĤK�NA?QLAN=N
�HKO�=VÒ?=NAO�AJ�H=�KNEJ=�

!AOLQÄO�@A�QJ�=UQJK�@A�PK@=�H=�JK?DA
�HKO�OQFAPKO�
PKI=J�QJ=�OKHQ?EÍJ�@A�����IH�@A�=CQ=�MQA�?KJPEAJA�
��
��C�@A�I=JEPKH� U���
��C�@A� H=?PQHKO=�� 0A�@A>A�
NA?KHA?P=N�H=�KNEJ=�AJ�H=O�OECQEAJPAO���DKN=O�

"J� QJ� AOPQ@EK� ?KJ� OQFAPKO� JKNI=HAO
� OA� AOLAN=�
AJ?KJPN=N�QJ=�NAH=?EÍJ�H=?PQHKO=�I=JEPKH�@A�JK�I½O�
@A� �
����
���� "H� LKN?AJP=FA� @A�I=JEPKH� NA?QLAN=@K�
AJ�KNEJ=�AO�=HNA@A@KN�@A����a����
��U�H=�H=?PQHKO=�
OA� NA?QLAN=� � AJ� �
�� a� �
������ )K� MQA� K?QNNA� AJ�
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/�)���� BQA� ÄH� @A� H=� E@A=� KNECEJ=H� @A� NA=HEV=N� H=�
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NA@=??EÍJ�@A�I=JQO?NEPK��
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… that spark of knowledge of God which may 
be had by light of nature and the consideration of 
created things; and thus can be fairly held to be 
divine in respect of its object and natural in respect 
of its source of information. 
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