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•  La	 infección	en	Pie	Diabético	se	define	clínicamente	
como	cualquier	infección	de	tejido	blando	u	ósea	por	
debajo	del	maléolo.		

	
	•  La	infección	en	el	pie	diabético	incluye	patologías	

de	diferente	gravedad:	
	

•  Paroniquia,	celulitis	
•  Miositis,	abscesos,	úlcera	plantar	complicada	
•  Fascitis	 necrotizante,	 artritis	 séptica,	 tendinitis,	

osteoartritis	y	osteomielitis.		
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-	Es	 la	complicación	más	frecuente	 	 relacionada	con	 la	Diabetes	Mellitus	que	requiere	hospitalización	y	
asociado	con	aumento	de	la	morbi-mortalidad.		

-	Las	personas	con	diabetes	;enen	al	menos	10	veces	más	riesgo	de	ser	hospitalizado	para	el	tratamiento	
de	infecciones	que	los	sujetos	sin	diabetes.		

-	En	Estados	Unidos	y	Europa	la	enfermedad	del	pie	diabé;co	representa	entre	el	7-20%	del	gasto	total	en	
diabetes.	

-	8	de	cada	10	amputaciones	no	traumá;cas	son	secundarias	a	la	diabetes.	

-	Entre	el	75-85%	de	estas	amputaciones	son	precedidas	por	una	úlcera	en	el	pie	complicada	con	infección	
y	/	o	gangrena.	
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7%	of	population	
diabetic	

15-25%	Develop	
Foot	Ulcer	

40-80%	Infected	or	
suspected	

40%	Mild	 30-40%	Moderate	 20-30%	Severe	

Lipsky	BA	et	al.	2012	IGuideline	for	the	diagnosis	and	treatment	of	diabe;c	foot	infec;ons.	Clin	Infect	Dis.	
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CLINICAL UPDATES

(fig 2). Look for lesions such as fungal infection, cracks 
and skin fissures, deformed nails, macerated web spaces, 
calluses, and deformities such as hammer toes, claw 
toes, and pes cavus, which increase the risk of ulceration 
(fig 3). Feel the temperature of the feet with the dorsum 
of your hand. A cold foot might suggest ischaemia, and 
increased warmth with redness and swelling might 
suggest inflammation such as acute Charcot foot or 
cellulitis.

Peripheral neuropathy
The aim of screening is to identify patients with loss 
of protective sensation in the feet. Most guidelines 
recommend the 10 g monofilament for neuropathy 
assessment (fig 4) in people with diabetes.9 10 This 
monofilament exerts a 10 g buckling force when it 
bends. An inability to sense a 10 g pressure is the current 
consensus definition of loss of protective sensation. The 
test is portable, cheap, and easy to perform (box 1).12
15 Despite the widespread use of the monofilament test, 
its accuracy in diagnosing neuropathy is variable.16 The 
test may be combined with another test to screen for 
neuropathy, such as a biothesiometer or a graduated 
tuning fork (Rydel Seiffer) to assess vibration perception 
threshold.17 18

Peripheral arterial disease
Ask for a history of intermittent claudication and rest 

pain, which suggest peripheral arterial disease.19 
Palpate the posterior tibial artery and dorsalis pedis 
artery in both feet and record pulsations as absent or 
present.20

The ankle brachial index is an adjunct measure to 
diagnose peripheral arterial disease.19 21 It is the ratio of 
the highest systolic blood pressure at the ankle (dorsalis 
pedis artery or posterior tibial artery) to the systolic 
blood pressure at the arm, and is measured using a 
Doppler device.10 See box 2 on grading the severity of 
obstruction. Measurement of the ankle brachial index 
is user dependent. People with diabetes can often have 
falsely raised ankle brachial index levels as a result of poor 
compressibility from calcified arteries.21 Furthermore, 
availability of equipment, time constraints, and lack of 
training are reported as major barriers to ankle brachial 
index testing in primary care.23-25

On the basis of this initial assessment, patients can 
be categorised as having a low, moderate, or high risk of 
diabetic foot (see fig 5).9

Fig 1 | Risk factors and mechanism for foot ulcer and amputation
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Fig 2 | Gangrene and ulcer in foot at high risk (previous toe 
amputation)

Fig 3 | Hammer toe deformity with callus and ulcer. Hammer toe is 
caused by weakened muscles in the foot. The joint connecting the 
foot with the toe bends upwards and the joint in middle of the toe 
bends downwards towards the floor. This results in the toe curling 
under the foot and being subjected to excessive ground reaction 
forces during walking.
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stages and grades and a significantly higher amputation
rate in wounds deeper than superficial ulcers [47]. A
study in Brazil compared the UT and the S(AD)/SAD
and SINBAD systems and found that all 3 predicted the
outcomes of diabetic foot ulcers; the association of
outcome with infection was stronger than that reported
from the centers in Europe or North America [48].

• Ulcer Severity Index [49]—This index measures 20 clini-
cal parameters and allows determination of an infection
score by combining the scores for erythema, edema, and
purulence, while counting exposed bone separately. In 1
study, presence or absence of infection in this index was
not associated with a difference in wound healing [49].

• Diabetic Ulcer Severity Score (DUSS) and MAID [50,
51]—These scoring systems are based on specific wound
characteristics associated with stages of wound repair.
Studies have found no significant correlation between
soft tissue infection and wound healing, although there
was a trend toward more infection in the higher-risk
groups [50, 51].

• DFI Wound Score [52]—Lipsky et al developed this 10-
item scoring system to measure outcomes in studies of
various antimicrobial treatments for DFIs (Table 3). The
score consists of a semiquantitative assessment of the

presence of signs of inflammation, combined with
measurements of wound size and depth. Explicit defi-
nitions allow numerical scoring of wound parameters.
An evaluation of the wound score calculated for 371
patients with DFI demonstrated that it significantly cor-
related with the clinical response and that scores de-
monstrated good internal consistency [52]. Patients with
more severe wounds had higher scores; clinical response
was favorable at the follow-up assessment in 94.8% with
a baseline score <12 compared with 77.0% with a score
>19. Surprisingly, excluding scores for wound discharge
(purulent and nonpurulent), leaving an 8-item score,
provided better measurement statistics [52]. The DFI
Wound Score appears to be a useful tool for predicting
clinical outcomes in treatment trials, but its complexity
requires clinicians to use a scoring sheet [52].

Comparison of Classifications in the Literature. Each of
these classifications may be used in clinical practice, but they
have not been compared in a large prospective trial. The
PEDIS, IDSA, UT, and S(AD)SAD classification systems are
fairly simple to use and appear to help predict outcomes.
The DFI and DUSS wound scores are relatively complex,
but each has been validated in large research trials (Table 2)
[52, 53].

Table 2. Infectious Diseases Society of America and International Working Group on the Diabetic Foot Classifications of Diabetic
Foot Infection

Clinical Manifestation of Infection PEDIS Grade
IDSA Infection

Severity

No symptoms or signs of infection 1 Uninfected
Infection present, as defined by the presence of at least 2 of the following items:

• Local swelling or induration
• Erythema
• Local tenderness or pain
• Local warmth
• Purulent discharge (thick, opaque to white or sanguineous secretion)

Local infection involving only the skin and the subcutaneous tissue (without involvement of deeper
tissues and without systemic signs as described below). If erythema, must be >0.5 cm to ≤2 cm
around the ulcer.

Exclude other causes of an inflammatory response of the skin (eg, trauma, gout, acute Charcot
neuro-osteoarthropathy, fracture, thrombosis, venous stasis).

2 Mild

Local infection (as described above) with erythema > 2 cm, or involving structures deeper than skin
and subcutaneous tissues (eg, abscess, osteomyelitis, septic arthritis, fasciitis), and

No systemic inflammatory response signs (as described below)

3 Moderate

Local infection (as described above) with the signs of SIRS, as manifested by ≥2 of the following:

• Temperature >38°C or <36°C
• Heart rate >90 beats/min
• Respiratory rate >20 breaths/min or PaCO2 <32 mm Hg
• White blood cell count >12 000 or <4000 cells/μL or ≥10% immature (band) forms

4 Severea

Abbreviations: IDSA, Infectious Diseases Society of America; PaCO2, partial pressure of arterial carbon dioxide; PEDIS, perfusion, extent/size, depth/tissue loss,
infection, and sensation; SIRS, systemic inflammatory response syndrome.
a Ischemia may increase the severity of any infection, and the presence of critical ischemia often makes the infection severe. Systemic infection may sometimes
manifest with other clinical findings, such as hypotension, confusion, vomiting, or evidence of metabolic disturbances, such as acidosis, severe hyperglycemia,
and new-onset azotemia [29, 43, 44].
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Fisiopatología	de	la	Osteomielitis	en	el	pie	diabético	

Úlcera:		
-  Dedos	del	pie	
-  Las	cabezas	de	los	metatarsianos	
-  El	calcáneo	

Osteitis	

Osteomielitis	

Secuestro	

Involucrum	



- 		Dolor


- Úlcera rebelde a l t ratamiento* o rec id ivante  
*(Desbridamiento, antibiótico, descarga)


- Ulceras plantares o heridas de > 4 semanas de duración 
o > de 2 cms2 o 3mm de profundidad o presencia de 
contacto óseo o visible. 


- Celulitis difusa en un dedo o en un pie, con presencia de 
heridas o ulceras en el mismo. 


Sospecha	clínica	de	Osteomieli;s:	

Criterios	clínicos

Cuando sospechar osteomielitis 

� Ulceras plantares o heridas 
de > 4 semanas de duración 
o > de 2 cms Ø o 3mm de 
profundidad o presencia de 
contacto óseo. 

� Celulitis difusa en un dedo o 
en un pie, con presencia de 
heridas o ulceras en el 
mismo. 

� Presencia de contacto óseo 
+, PCR o VSG elevada y 
alteraciones en las pruebas 
de imagen sugestivas. 

Cuando sospechar osteomielitis 

� Ulceras plantares o heridas 
de > 4 semanas de duración 
o > de 2 cms Ø o 3mm de 
profundidad o presencia de 
contacto óseo. 

� Celulitis difusa en un dedo o 
en un pie, con presencia de 
heridas o ulceras en el 
mismo. 

� Presencia de contacto óseo 
+, PCR o VSG elevada y 
alteraciones en las pruebas 
de imagen sugestivas. 



Test	de	contacto	óseo

Diabetic	foot	&	Ankle.2013	



- Engrosamiento perióstico


- Perdida estructura trabecular.  
Osteopenia


- Lesiones líticas. Destrucción ósea 


 -Formación de hueso nuevo 
(aposición) 


Criterios	Radiológicos



Por	lo	tanto…	

Test	de	contacto	óseo		

Rx	sugestiva	de	
Osteomielitis	

Alvaro-Afonso	FJ	et	al.	Diabetes	Res	Clin	Pract.	2014	

Signos	clínicos	

Sensibilidad	del	97%,	
Especificidad	de	92%,	

VPP:	97%		
VPN:	93%		



Antibióticos 

Tratamiento Multidisciplinar

Necesidad de IQ

Descarga

Valoración irrigación pie



Gram positive cocci 

1 2 3 4 

Anaerobes 

Aerobic Gram-negative rods 

MICROORGANISMOS A  CONSIDERAR 
(SEGÚN CRITERIO DE GRAVEDAD) 

Autor: M Sabrià

Microorganismos a considerar según criterios de gravedad



Cellulitis o herida cutánea abierta S.  aureus / Beta Hemolytic Strep 

Ulcera infectada (no ATB previos) S. aureus / BH Strep 

Ulcera crónica infectada (ATB previos) S. aureus / BH Strep / Enterobacteriaceae 

Ulcera macerada  Pseudomonas aeruginosa 

Ulceras de larga duración, 
persistentes, con ATB previos 
  

Aerobic GPC, difteroides, 
Enterobacterias, Pseudomonas spp Y 
OTROS BGN no fermentadores, hongos 

“Olor fétido, necrosis extensa o 
gangrena.  

Flora polimicrobiana: CGP, 
enterobacterias, BGN no fermentadores, 
ANEROBIOS ,   

Microorganismos a considerar según criterio de gravedad



VASCULAR 

INTERSTICIAL 

CELULAR 

TRANSCELULAR  
(líquidos de los espacios sinovial, peritoneal, pericárdico e intraocular, así como LCR) 

VD < 20L 
(0.20 l/kg) 

VD > 20L 
(0.20 l/kg) 

20 
L 

28 
 
a 
 

40 
 
L 

3.A  VOLUMEN DE DISTRIBUCIÓN 
Volumen de distribución aparente: volumen aparente  
De agua corporal dónde se encuentra disuelto el antibiótico)  

ATB 1 ATB 2 

Autor: M Sabrià



ANTIBIOTICOTERAPIA ORAL 

ANTIBIOTICO  MICRO  DOSIS  HORAS  BIOD  DIST  RENAL  SECUND  
         

AMOXICILINA  GP/GN  500-1000    8  60  0.20  NO  G   
         

AMOX-CLAVUL  GP/GN/AN 875     8  60  0.20  NO  G   
         

LEVOFLOXACINO  GP/GN  750    24  >90  1.5  SI  T/Qt/SNC  
         

MOXIFLOXACI  GP/GN  400    24  >90  2  NO  Qt/SNC   
         

CLINDAMICINA  GP/AN  300-450    8  >90  1.1  NO  G/CD   
         

COTRIMOXAZOL 160 800 GP/GN  1   12  >90  1.8  SI  K/AL   
         

LINEZOLID  GP  600   12  100  0.7  NO  HE   
         

DOXICICLINA  GP  100   12  >90  0.7  SI  G   
         

METRONIDAZOL  AN  500    8  >90  0.8  NO  G/SNC   
         

RIFAMPICINA  GP  600   24  >90  1.6  NO  H   
T: Tendon Aquiles G: Gastrointestinales  SNC: Sistema nervioso central  K: Hipercaliemia  H: Hepatotoxicidad  CD: Clostridium difficile  
HE: Hematologicos   



gramnegativos aislados de un cultivo anterior reciente, si ha tenido una exposición frecuente al agua (una 
fuente de P. aeruginosa) o si proviene de un entorno en el que los patógenos a menudo son resistentes a 
los antibióticos de uso común, son clave en la selección de un régimen antibiótico empírico.
El tratamiento empírico dirigido a P. aeruginosa, que generalmente requiere un agente adicional o de 
espectro más amplio, normalmente es innecesario en climas templados. Sin embargo, debe considerarse 
en climas tropicales o subtropicales o cuando la P. aeruginosa haya sido aislada en cultivos previos del 
paciente. Por supuesto, los clínicos deben reevaluar el régimen en función de la respuesta clínica y los 
resultados de cultivo y sensibilidad, y considerar la posibilidad de cambiar a antibióticos más apropiados, 
más seguros, más convenientes o menos costosos.

Los anaerobios obligados pueden desempeñar un papel en una IPD, especialmente en extremidades 
isquémicas y en caso de presencia de abscesos121,1��. El tratamiento empírico de estos patógenos, por 
ejemplo, con un imidazol (metronidazol) o betalactámico con inhibidor de betalactamasa, debe 
considerarse para una IPD asociada con isquemia o con una secreción maloliente. %lgunas cefalosporinas 
más nuevas (combinadas con inhibidores enzimáticos) y fluoroquinolonas tienen actividad contra la 
mayoría de los anaerobios obligados, lo que podría excluir la necesidad de combinarlos con agentes anti-
anaerobios. Sin embargo, no hay datos publicados suficientes que recomienden el uso de estos antibióticos 
para atacar a los anaerobios en las IPD.

Tabla 4. Factores para considerar al seleccionar un régimen antibiótico empírico para las infecciones 
del pie diabético� 

GraZedad 
Infección 

Factores Adicionales 4atógeno(s)

Labitual(es) a 
Regímenes empíricos potenciales b 

Leve GPC S-S pen� 'efalosporinas de 1� generación

GPC 'lindamicina� F5� T�S� Macrólido� 
Doxiciclina

GPC+GNR �-L-ase-1� T�S� F5

S%RM 
Moderada o 
Grave c 

GPC±GNR 
Linezolid� T�S� Doxi� Macrólido
 �-L-ase 1� 'efalosporina de 2���� 
generación 

Sin características 
complicadas
%lergia o intolerancia 
a �-lactámicos 
Exposición reciente a 
antibióticos 
%lto riesgo de S%RM 
Sin características 
complicadas
%ntibióticos recientes GPC±GNR 

GNR, incluyendo 
Pseudomonas 
GP'�GNR
�anaerobios

Ïlcera macerada o 
clima cálido 
Miembro isquémico�
necrosis�formación 
de gas
Factores de riesgo 
de S%RM

S%RM 

Risk factors for 
resistant GNR 

ESBL 

�-L-ase 2� 'efalosporinas �� gen.� Grupo 1 
de carbapenem (depende de la terapia 
previa� buscar consejo)
�-L-ase 2� S-S pen � 'eftazidima� S-S pen 
� ciprof� grupo 2 'arbapenem
�-L-ase 1 o 2� grupo 1 o 2 carbapenem� 
'efalosporina 2���� generación � 
'lindamicina o metronidazol
'onsiderar agregar o sustituir con 
Glucopéptidos� Linezolid� Daptomicina� 
Åcido fusídico T�S (� rif) ��� Doxiciclina 
'arbapenémicos� F5� %minoglucósidos y 
'olistina
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Leve 
(PEDIS 1-2)

Modereda 
(PEDIS 3)

Grave 
(PEDIS 4)

Amoxicilina-clavulánico 
(875-125 cada 8 horas) 

Moxifloxacino  

(400 mg cada 24 
horas) 

Piperacilina-Tazobactam  

(4 gr cada 8hs

Ciprofloxacino 

(750 mg cada 12 
horas) 

Clindamicina  

(300 mg cada 8 horas) 

Meropenem  

(1 gr cada 8s)

Clindamicina  

(300 mg cada 8 horas) 

Levofloxacino  

(750 mg cada 24 
horas) 

Vancomicina   

(1gr cada 12) 

Cotrimoxazol (S forte) 

(1 compr cada 12 
horas) 

Cotrimoxazol (S forte) 

(1-2 DS cada 12 o 8 
hores) 

Linezolid  

(600 mg cada 12 h) 

Cefalexina 

(500 mg cada 6 horas) 

Linezolid 

(600 mg cada 12 
horas) 

Tratamiento ATB según criterios de 
gravedad
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outcomes and antibiotic-related adverse events.151 As treatment with oral antibiotic regimens for 
residual osteomyelitis are associated with similar failure rates to those with intravenous regimens, this 
may help reduce the length of hospital stay in those patients.152 The recommendation about the 
duration and administration of post-surgical antibiotic therapy is conditional with a low certainty of 
evidence, based on a few studies with high risk of bias. 

Table 5: Duration of antibiotic therapy according to the clinical situation  
Infection severity (skin and soft tissues) Route Duration 
Class 2: mild 
Class 3 / 4: moderate / severe  

oral 
oral/initially iv 

1-2 weeks* 
2-4 weeks 

Bone/joint Route Duration 
Resected 
Debrided (soft tissue infection) 
Positive culture or histology of bone margins after bone 
resection 
No surgery or dead bone 

oral/initially iv 
oral/initially iv 
oral/initially iv 
oral/initially iv 

2-5 days 
1-2 weeks 
3 weeks 
6 weeks 

*: 10 days following surgical debridement 
iv: intravenous 

Recommendation 17: Use the outcome at a minimum follow-up duration of 6 months after the end of 
the antibiotic therapy to diagnose remission of diabetes-related osteomyelitis of the foot. Best Practice 
Statement 

Rationale: It may be difficult to know when DFO has been successfully treated. For a chronic infection 
that resolves slowly, and frequently recurs if not adequately treated, we prefer initially using the term 
remission to cure. This is defined as the absence of any persistent or new episode of DFO at the initial 
or contiguous site but the delay for which a remission should be assessed is uncertain. 

In patients with DFO, there are often few clinical signs and symptoms to follow, although resolution of 
any overlying soft tissue infection is reassuring. A decrease in previously elevated serum inflammatory 
markers suggests improving infection. Plain X-rays showing no further bone destruction, and better yet 
signs of bone healing, also suggest improvement. Some of the newer advanced imaging studies, eg, 
WBC-labelled SPECT/CT, FDG PET/CT, may be more sensitive in assessing resolution of infection. 
Long-term (typically at least a year) follow-up is classically recommended before declaring the infection 
cured. Of note, if the underlying conditions that predisposed the patient to the index episode of DFO 
are not adequately addressed (e.g., pressure off-loading, surgery to correct foot deformity), another 
infection at the same site may be a new recurrence, rather than a relapse. We think that using an overly 
long post-treatment period to define remission may result in calling a new episode of DFO associated 
with a new DFU, thus overestimating the risk of relapse in these cases. We therefore suggest using a 
minimum follow-up duration of 6 months after the end of the antibiotic therapy to define remission of a 
DFO. In addition, life-long frequent foot examinations in this population are warranted since most 
patients with a history of DFI are at high risk for future foot complications.21 

Duración de tratamiento ATB



Resumen

- Equipo multidisciplinar


- Diagnóstico clínico, radiológico y microbiológico


- El tratamiento ATB suele ser prolongado


- Seguimiento estrecho de los pacientes por la alta probabilidad de una 
nueva lesión



Unidad de Pie Diabético del HUGTiP

Enf Infecciosas: Esteban Reynaga - Javier Diez 


Endocrinología: N Alonso , J Puig


Cir Plástica: Cristian Carrasco, Paloma 
Malagón


COT: Sara Rivero, Juan Antonio Calle


UHAD: Ahinoa Viveros


Cir Vascular: Claudia Riera, Marc Massana


Podólogos: Francesc Monés, Anabel


Rehabilitación: Mihaela Taranu


Nutricionista 

Trabajo social 

Microbiología: Sonia Molinos



Unidad de Pie Diabético del HUGTiP

IQ menores

- 2022: 102


- 2023: 199

Ingresos Hospitalarios: 


                   - 2022: 75   


                   - 2023: 125

Interconsultas a UMI: 184/381 en 2023 
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